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The Westinghouse APPEARANCES indicate that the efforts 
Negotiations, of Mr. Westinghouse to extricate the 
electric company from its financial difficulties will meet 
with entire success. By far the larger part of the 40,000 
shares of preferred stock that it has been proposed to issue 
have already been negotiated, and the feeling among the 
creditors of the company is decidedly more amiable and 
hopeful than it was. Perhaps after all, the withdrawal of the 
proposed loan by the syndicate who offered it may be a bless- 
ing in disguise, as it will leave the administration of affairs in 
the hands of the company, quite untrammeled by the action 
of any advisory board. The Westinghouse stock has begun 
to recover from the extreme low ebb that it reached last 
week, and everything indicates that the great electrical 
company which has beenso active in pushing its work 
throughout the country will be put firmly on its feet again, 
ready to resume its old position of activity within a very 
short time. 
Electricity in THOSE of our readers who have been 
the Navy. following for the last few years the 
efforts of the United States to secure a modern and effec- 
tive navy will read with interest Lieut. Hutchins’ paper 
on ‘‘The Electrical Equipment of our Squadron of Evolu- 
tion.” This squadron, it will be remembered, was formed 
over a year ago, and after a European cruise returned to 
home waters, but has since remained intact as a squadron 
and has just now sailed for Southern waters. Outside of 
a comparatively small number of electricians, few persons 
realize to what an immense extent electricity is likely to 
make ita way into the regular equipment of the modern 
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war ship, and, indeed, how much has already been done in 
this direction. The electric lighting plant, including one or 
more search lights, forms but a small portion of the appare- 
tus. Power is continually needed for all sorts of service. 
especially the rapid training of heavy guns and torpedo 
tubes, driving the loading apparatus, for it should be re- 
membered that the shot for the modern rifled gun is often 
several hundred pounds in weight, and is most incon- 
venient to handle ; the operation of revolving cannon and 
machine guns, a use to which the electric motor has only 
very recently been applied, and not a few other purposes 
where time or space can be economized by dispensing with 
hand labor. For this class of service the electric motor is 
peculiarly well fitted. Besides this each ship must have an 
elaborate system of electric bells, telephones, and signals 
of various sorts, in addition to electric range finders and fir- 
ing apparatus for the main battery. Altogether, electricity 
plays a very considerable part to-day in the operation of 
modern fighting machines, and Lieutenant Hutchins’ de- 
scription of a typical naval equipment will give a very 
good idea as to the present importance of electrical ap- 
pliances in naval warfare. 
A Long-Distance WE print this week an account of the 
Electric Road. projected electric railway between 
Vienna and Budapest. The scheme at present exists mere- 
ly on paper, and whether or no anything more will come 
of it is hard to predict. The government authorities do 
not seem over-enthusiastic in the matter, so that some dif- 
ticulties may be met in getting a chance to start. The dis- 
tance between the two points is something like 150 miles, 
and it is proposed to work the line in sections from six gen- 
erating stations. The promoters intend to reach very high 
speed and have laid their plans accordingly; 75 or 80 miles 
an hour is to be the regular rate of running. A project of 
this kind appears, perhaps, more formidable in Vienna 
than it would in New York. Certainly there is no difficulty 
in operating electric motors at the speed in question with 
a fair degree of efficiency, and in supplying the necessary 
power from generating stations at various points along 
the line. The promoters of the present plan seem to have 
an exaggerated idea of the difficulties that are to be met, 
and their proposition to use a wide gauge, at least six feet, 
seems to us thoroughly unnecessary. A five per cent. grade 
occurs on the line, and the Austrian experts seem to be 
greatly troubled as to whether it is practicable to operate 
on such anincline. It would unquestionably cut down speed 
somewhat, but inasmuch as our electric street railroads 
are operated successfully on grades of double that severity, 
to Americans the difficulty seems a comparatively small 
one. Another point which we should be disposed sharply to 
criticise in the Austrian scheme is the proposition to use 
the rails for carrying the current. Inasmuch as the suc- 
cess of long-distance and high-speed traction depends on 
using high voltages every precaution sheuld be taken to 
secure thorough insulation, and this cannot be successfully 
accomplished so long as the leads are formed by the track. 
A third rail elevated some distance from the ground so as to 
be easily insulated, or still-better, an overhead wire, would 
lessen the difficulty of proper insulation enormously. 
High-speed electric traction is, in view of our present 
knowledge of electric motors, not only perfectly practi- 
cable as anengineering feat, but, in all probability, suc- 
cessful from the standpoint of the investor. It is to be 
hoped that some experiment on a large scale like the one 
we are discussing will soon be tried, not to test the 
possibility of the plan, for that is quite unnecessary, but 
to demonstrate its commercial advantages. We trust 
that American engineers will not be behindhand in this 
branch of enterprise. 
Effects of the JANUARY 25 was a day that will be 
Storm. put in mourning on the calendars of 
most of the electric companies of this part of the country. 
A stiff breeze and plenty of wet snow demoralized 
the electric service in a style never surpassed, and hardly 
equaled by the famous blizzard of 1888. As the storm 
gathered force telephone and telegraph wires began to 
snap from the unwonted strain of their icy coverings. 
Presently they came down, not singly, but by dozens 
and scores, and finally even the poles broke and toppled 
over, carrying down with them hundreds of wires in a 
tangled mass. The strorger electric light wires began to 
give way and were so inextricably snarled with other 
wires that the Board of Electrical Control found it neces- 
sary to forbid the turning on of current from fear of 
danger to buildings containing electrical instruments and 
to pedestrians. Even the biggest and strongest poles gave 
way under the strain, and before the storm was over the 
telegraph and telephone service about New York was 
paralyzed. The electric light wires were out of use, and 
communication with the outside world cut off, save by a 
few isolated wires, and even these worked badly. The 
Western Union Telegraph system suffered more severely 
than in any previous storm. The telephone companies, 
except in so far as their wires were  under- 
ground, were crippled; and the police and fire-alarm sys- 
tems all over the upper part of the city were practically 
useless. It will be weeks probably, before any complete 
estimate of the damage done can be made. Such a storm 
is the strongest possible argument for putting the wires 
underground wherever it is practicable. The police and 
fire-alarm systems, so necessary to the safety of the city, 
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should not be jeopardized by subjecting them to the risk 
of destruction by a storm. With all the enthusiasm 
of the city government for putting all sorts of 
wires underground, these municipal systems, by far 
the more important to the safety of the community 
than any other electric wires, were left exposed. Fortu- 
nately there were no serious results from this, but in that 
night of wind a single fire uncontrolled, while messages 
might slowly be sent from station to station, would have 
caused enormous damage. If one-half the enthusiasm had 
been exhibited by the city authorities in putting their own 
wires underground that has been displayed in worrying the 
electric companies, the imminent danger of an experience 
such as we have just been through would have been com- 
pletely averted. With underground wires the various com- 
panies operating electrical systems would: have been 
spared a very serious amount of damage. More 
especially is this true of the telephone and_ telegraph 
companies, whose enormous networks, with a great 
number of wires on a single pole, are peculiarly susceptible 
to damage from storms. The electric light companies 
seem to have suffered the least direct damage; they were 
considerably injured in some places, but the major part 
of their difficulty came from fallen telegraph wires that 
made it necessary to shut down and leave the city in dark- 
ness. We might draw numberless morals from the results 
of this storm, but it seems to us that the plainest and 
most self-evident moral is that the Mayor should begin 
his reforms at home,and make the municipal wires safe 
from accident before neglecting them to engage in crusades 
against the electric light companies. 


The Mayor's It really seems now as though New 

Conversion. York was at last to have some ade- 
quate system of rapid transit. Not only are there numer- 
ous schemes for arcade and underground roads on foot, 
but what is much more to the point, a positive step has al- 
ready been taken and the metropolis of the United States 
has fallen into line with the progress that has already been 
made in smaller cities, At a meeting of the Board of Elec. 
trical Control last week it was decided to give the electric 
railroad a chance andthe application of the Harlem Bridge, 
Morrisania & Fordham Railway Company for permission 
to erect a pole line and operate cars on the overhead electric 
system was granted. The Mayor’s recent visit to Boston 
was apparently not without results, and the trolley system 
is to be given a fair trial. On the Mayor’s suggestion a 
clause was inserted in the resolution giving the company 
the necessary permission, requiring the stringing of wires 
on the elevated railway structure whenever possible, and 
the adoption of an underground system of supply when- 
ever it should become practicable. Whatever may be the 
cause of this change of heart on the part of Mayor Grant, 
his present view of the situation is eminently credit- 
able to his intelligence. The overhead system of 
supply has proved itself capable of doing splendid 
service to the community, and at present there 
seems to be nothing better. We are thoroughly convinced 
that the trolley wire must eventually go, and be replaced 
by a thoroughly successful storage battery system, or an 
equally available conduit system; nevertheless, in the 
present state of affairs it is highly proper that the electric 
railway, which has shown its good qualities in so many 
cities, should be allowed to operate here. So far as 
the alleged dangers of the trolley wires are concerned, 
the report of Dr. Wheeler covered the ground exact- 
ly. He stated that a current of the voltage usually 
employed is not dangerous to life, and that whatever 
danger of fire might exist could easily be guarded 
against. This statement is amply borne out by the experi- 
ence that has already been gained. There is not a single 
record of death or serious injury to a human being pro- 
duced by the current employed on electric railroads. Dur- 
ing the past year it is safe to say that hundreds of rail- 
road employés and engineers have received shocks from 
the trolley wire accidentally, and uniformly without 
any serious result. This unintentional experiment has 
been repeated so many times that we can have great con- 
fidence in the results, It is perfectly true that horses 
have been killed by the trolley wire falling on 
them, but human beings, never. By proper precau- 
tions it has been shown to be possible and practicable 
to free the trolley wire from such dangers of shocks and of 
fire as really exist, and viewing the question from the 
standpoint of a close observer of street railway practice, the 
conclusion is almost irresistible that the principal objec- 
tion to the overhead system of supply is an esthetic one. 
The conduit and the storage battery unquestionably pre- 
sent a more elegant solution of the supply problem than 
the one now most employed, but up to the present time 
their application has been so beset with difficulties that 
they have not yet come into extensive use. We are heart- 
ily glad that the necessary permission has been granted 
to the railway company, and we would urge upon it to 
see that its line is erected in the most finished and perfect 
manner that the present state of the art permits. It ought 
to be a matter of pride to show on this metropolitan line 
the very best results of engineering practice; and with 
proper construction and equipment we feel sure that the 
electric road will commend itself not only to the traveling 
public but even to the somewhat timorous property hold- 
ers along its line. 
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Latest Electrical Foreign News. 


(By Cable from Our Regular Correspondent). 

Lonpon, Jan. 26, 1891.—The first 27 working days on the 
City & South London Railway show an amount of traffic 
that is most encouraging; 414,000 passengers were carried 
within that period, being a daily average of about 16,000; 
and the number of passengers is only limited by the ca- 
pacity of the system. More frequent trains could be run 
with great advantage, both to the public and the com- 
pany. 

Gen. Webber’s paper on the Chelsea system of storage 
battery distribution, read before the Institution of Electri- 
cal Engineers on Thursday last, contained many import- 
ant details of the working of that system, and was listened 
to with great interest. The author stated that so far as 
efficiency of distribution was concerned it requires seven 
pounds of coal consumed at the central station for each 
Board of Trade unit metered by the consumers. As to the 
life of the batteries experience has shown that the positive 
plates could be counted on for three years’ steady work. 

At the meeting of the National Telephone Company on 
Wednesday last the chairman stated that the reduction in 
rentals recently made had resulted in a large increase in 
the number of subscribers, The company now has 244 
towns telephonically connected, making a network over a 
great part of the Kingdom. He concluded his report by ask- 
ing permission to issue £350,000 of debentures to carry out 
further extensions of the system. 

The death of Emile Reynier is announced. M. Reynier 
was born in Paris in 1851, and first became known as an 
electrician in 1875 when he invented the metal coated car- 
bon for arc lamp use. Three years later he brought out an 
incandescent lamp of novel construction, and in 1880 be- 
gan work on the storage battery which has since made 
him so widely known. His first battery was of the alka- 
line type, and has since been greatly improved; but later 
he worked with M. Faure on the lead accumulator. Since 
1881 he ‘thas labored extensively on the _ sub- 
ject of accumulator construction, and during this 
period has published his principal works, ‘‘ Les Accumu- 
lateurs Electrique” in 1885, and ‘‘Traite de ’ Accumulateur 
Voltaique” in 1888, A little over a year ago he devised a 
flexible form of accumulator which has recently been 
noticed in the journals. M. Reynier’s work has been great 
in amount and in value, and his death is a decided loss to 
science and electrical industry. 

Mr. Woodward, Detroit, U.S. A., has recently arrived 
in England to establish an English factory for the manu- 
facture of his well known type of accumulator. 

—_—_————_——_——__ ooo foo 


Moonlight Tables for February, 1891. 


Herewith we give Mr. H. W. Frund’s table of lighting 
hours for the month of February, under his modified form 


of moon schedule. 
Schedule for February, 1891. 


TABLE NO. 2. 
Frund’s New Moonlight 
System. 


TABLE NO. 1, 
Standard Moonlight 
Philadelphia System. 
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NEW BOOKS. 


THE ELECTROLYTIC SEPARATION OF METALS. G, Gore, 
LL.D., F. R. 8S. Pp. 301; 106 ills. The Electrician 
Printing and Publishing Co., London, 1890. 


A considerable literature has grown up about the subject 
of electrolysis and electrometallurgy, but the present vol- 
ume is the only one as yet written that deals solely with 
the electrolytic separation and refining of metals. The 
treatises heretofore brought out have been Jargely devoted 
to electroplating in its various departments, and the infor- 
mation that has hitherto existed on the subject of the elec- 
tric refining of metals has been scattered about in short 
papers in technical periodicals. The author of the present 
volume has had, fortunately, access to a large number of 
commercial establishments using the processes 
which he is describing, and thus is_ especially 
competent to speak on a topic which has been to a 
large extent surrounded by secrecy in its commercial 
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applications: The subject is treated in a systematic and 
very satisfactory manner, The first portion of the book is 
devoted to the theoretical discussion of the fundamental 
principles of electrolysis, touching, of course, on chemical 
and thermo-chemical phenomena besides giving a brief 
discussion of the electrical principles necessary to a 
complete understanding of the subject. The second and 
more practical part of the book deals with the actual 
processes employed in electrolysis ona commercial scale. 
Of course the larger portion of the work treats of the 
electrolytic refining of copper, the principal metal at 
present treated by this process. An elaborate account 
of the apparatus, arrangement and methods employed 
in electrolytic copper refineries gives to the reader 
a very complete idea of the present state of the art, 
and the commercial features of electric copper refining. 
In the latter part of the book are treated the various other 
applications of electrolysis to the refining of metals, dis- 
cussing the work that has been done in refining or separat- 
ing silver, lead, antimony, tin and zinc, and, finally, elec- 
tric processes even less known than these are described, 
such as the separation of gold from auriferous earths; the 
separation of magnesium, potassium and sodium; the 
electrolytic refining of nickel; the various electrolytic 
aluminium processes; and finally electric smelting as ex- 
emplified by the well-known Cowles process. The book is 
copiously illustrated and furnished with an appendix, a 
variety of useful numerical data; and altogether it is a 
most satisfactory treatise on a very practical subject, and 
one that is worthy of a place in the library of ever electri- 
cian. 
Sa ee 


American Institute of Electrical Engineers. 

At the fifty-third meeting of the Institute, held at 12 West 
Thirty-first street, on Tuesday of last week, the evening 
was devoted to the thorough discussion of Mr. Kennelly’s 
paper on “Inductance and its Proposed Unit, the ‘Henry,’” 
and the report of the committee appointed to consider the 
proper magnitude of the unit. The report of the com- 
mittee was finally adopted, and is as follows: 

‘‘At a meeting of the American Institute of Electrical 
Engineers, held Sept. 16, 1890, a committee consisting of 
Dr. Wm. E. Geyer, Dr. Louis Bell, George M. Phelps, Ed- 
ward A. Colby, and Francis B. Crocker, chairman, was 
appointed to consider and report upon the best value for 
the ‘“‘henry”—the proposed practical unit of self-induction 
or inductance, 

‘After careful consideration the committee has reached 
a conclusion and now recommends to the Institute the re- 
tention of the present value of the practical unit, which is 
10° absolute units of inductance, usually expressed as a 
length equal to one earth’s quadrant or 1,000,000,000 cen- 
timetres. 

‘‘The committee finds that this value is too high in some 
cases for convenience, as many practical measurements of 
inductance would have to be expressed in fractions of a 
henry. Atthe same time other practical values would 
often amount to a number of henrys, and sometimes to 
hundreds and even thousandsof henrys. It is, of course, 
impossible to have a unit fit all cases, and in this instance 
it happens that the average practical inductance would 
approximate one henry in value. This may be considered 
fortunate. Small values may be conveniently expressed 
in millihenrys, analogous to milliampéres, etc. 

‘** The committee is of the opinion that even if the value 
of this unit (10° absolute units) had been much less conven- 
ient than it is, nevertheless it would probably be very 
unwise to change it, for the reason that it is derived from 
and related to the other practical uaits in the ratio of one 
to one, just as one ampére is equal to one volt divided by 
one ohm, To depart from this plan, which has always 
been followed heretofore, would tend to destroy the har- 
‘mony of the entire system of practical electrical units. The 
same fact made it necessary to define the farad as a capac- 
ity of one coulomb at one volt, although this makes its 
value so enormous that the microfarad is always used in 
practical work. It appears, therefore, to the committee 
that the value of the * henry’ should be fixed at 10° abso- 
lute units of inductance.” 

At the regular monthly meeting of the council, held the 
same date, it was voted to change the date of the fifty- 
fourth meeting from Feb. 17 to the 24th in order to avoid a 
conflict of dates with the convention of the National Elec- 
tric Light Association, and also to afford members of the 
latter an opportunity of attending the Institute meeting 
upon their return from Providence. 

Mr. A. H. Hardy Trott, of the Thomson-Houston Elec- 
tric Company, Lynn, Mass., was elected a life member, and 
the following associate members were also elected : 
F. C. Bates, electrical engineer, with Thomson-Hcuston 
Electric Company, Lynn, Mass.; Wm. J. A. Bliss, assistant 
in Johns Hopkins University, Baltimore, Md.; Edward 
Caldwell, assistant editor of THE ELECTRICAL WORLD, 167 
Times Building, New York City; Charles F, Chandler, pro- 
fessor of chemistry, Columbia College, and professor of 
chemistry and physics, College of Physicians and Surgeons, 
New York City; Gustav J. Fischer, engineer for tramway 
construction, Public Works Department, Sydney, N. 8. 
W.; Samuel V. Hoffman, post-graduate student, Johns Hop- 
kins University, Baltimore, Md.; Arthur B, Levy, assist- 
ant engineer, arc light department Edison General Electric 
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Company, 235 East Fiftieth street, New York City; Thos. 
R. Taltavall, editor Electric Age, World Building, New 
York City. 

te 


Electric Lighting in Columbus, Ohio. 


The Columbus Electric Light and Power Company was 
incorporated Oct. 1, 1883, and for a short time furnished 
only a few electric lamps, using power obtained from an 
outside source. On December 20 of the same year the first 
engine and dynamos of the company’s present equipment 
were started. The rapid growth of the company during 
the succeeding years is well attested by the appearance of 
the station at the present time, as shown by our illus- 
trations on the opposite page. The enterprise was 
started in the face of great difficulties and a 
great deal of uncertainty, the outlook at the 
beginning being anything but encouraging. But good 
management and care in the operation of the plant has de- 
veloped what is now one of the largest plants in the country. 
At the present time the company is furnishing 800 street 
lamps to the city of Columbus, these being placed upon 
iron mast arms and iron arches over the streets. By this 
arrangement no cables are strung across the streets for the 
suspension of the lamps. Besides the city are lights, the 
company also furnishes 400 arc lamps for commercial use, 
and has installed on the circuits of the two 400-light incan- 
descent dynamos 1,160 incandescent lamps. The system 
used throughout is that of the Thomson-Houston Electric 
Company, both arc and incandescent. The street circuits 
contain over 350 miles of wire. 

The main building of the station is 210 feet long and 
about 50 feet in width. What is known asthe north dy- 
namo room is used exclusively for street lighting and oc- 
cupies the north end of the building; the dynamo and 
engine room being 50 feet wide by 87 feet in length. This 
room contains seven engines of the New York Safety Steam 
Power Company’s make, each one of which is belted di- 
rect to two Thomson-Houston 50-light dynamos: and an 
eighth engine and two additional dynamos will be placed 
in position the coming spring. The switchboard is located 
upon the extreme northern wall of the room. Passing 
through the door at the south end of this room 
one enters the main boiler room, which contains three 
Heine boilers of 300 h. p. each, so placed that an alley way 
of three feet is left between each pair of boilers. Doors 
directly in front of the furnaces open upon the railroad 
track, so that, as will be seen, coal may be unloaded directly 
from the cars upon the floor of the boiler house ready to be: 
handled by the fireman. This boiler room is 44 feet in 
length by 47 feet in width, and at the rear of the boilers is: 
the pump room 14 feet in width. 

On the opposite side of the boiler room is what is known 
as the south dynamo room, and this contains machines 
that are used entirely for commercial lighting. This room 
is about 47 x 70 feet, and contains six engines, similar to 
those in the other engine room, of 100 h. p. each. Two of 
these are belted direct to two 35-light arc dynamos and 
two 400-light incandescent machines, each engine driving 
one incandescent and one arc light machine. Another 
engine is belted to two 35-light machines; and the other 
three are each connected to two 50-light machines. The 
switchboard of this room is placed upon the extreme south 
wall. The ceiling is 15 feet high, that in the north room 
being but 11 feet 3inches. All steam pipes are above the 
ceiling, and as all dynamos are belted direct to the engines 
there is no countershaftin g about the station. All belts 
are of the American Leather Link Belt Company’s manufac- 
ture. “ Both dynamo rooms are well lighted and ventilated. 

An additional boiler house is located across the railroad 
track exactly opposite the centre of the main building, so 
that the two dynamo rooms are facing each other and 
facing upon the railroad track, and are but 24 feet apart. 
This second boiler house contains three Heine boiiers, each 
of 300 h. p., and each occupying a space 18 x 13 feet. In 
front of the boilers is a coal space 15 feet in width, and at 
the rear is a passage way 8 feet wide the. entire length of 
the boiler room. The stack which carries off the smoke 
from these boilers is 14 x 14 feet at the base and 125 feet 
high, and stands inside the walls of the building. The 
feed water heaters and pumps are placed in the pump room 
at the north end of the building. The outside dimensions 
of this boiler house are about 40 x 60 feet. 

The exterior appearance of the building is well shown in 
the centre of our page of illustrations. As will be seen, the 
boiler room occupies the central portion of the main build- 
ing near the chimney, which is shown, and is somewhat 
lower than the two wings of tk building, which are occu- 
pied by the engines and generators. The second boiler 
house is also shown on the opposite side of the railroad 
tracks. The street lighting dynamo room is shown at the 
top of the page, the switchboard being shown upon the 
farther wall. The boiler room in the main building is 
shown at the left in the centre of the page. Two additional 
views of the engine and dynamo rooms are shown at the 
bottom of the page. 

The officers of the Columbus Electric Light and Power 
Company are as follows: Mr. E. T. Mithoff, president ; Mr. 
Wm. Monypenny, Sr., vice-president ; Mr. J. G. McGuire, 
secretary, treasurer and manager. The following gentle- 
men are the directors of the company : E. T. Mithoff, Wm. 
Monypenny, W. B. Hayden, A. D. Rogers, A. G. Patton, 
T. P. Gorden, L. Lindeman, F, L. Perine, L. C. Newsom, 
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Electrical Units.* 


BY PROF, ARTHUR L. KIMBALL. 


To find the capacity of a condenser in electromagnetic 
measure we may arrange a suitable commutator operated 
by a tuning fork, or in some other convenient way by 
which the condenser may be charged and discharged a great 
many times per second. The charging is effected by con- 
necting with a battery, whose potential has been deter- 
mined; the discharging is through a suitable galva- 
nometer. The total quantity discharged through the galva- 
nometer per second is the current and is measured as any 
other current ; but this current J =n C V, where C is the 
capacity of the condenser, V is the potential to which it is 
charged, and n is the number of discharges per second. In 
practice we should make use of a Wheatstone bridge ar- 
rangement with the condenser and its commutator, intro- 
duced as one of the arms of the bridge; then the other re- 
sistances would be found which were necessary that there 
might be no current through the galvanometer. In this 
way it would be found that the condenser of capacity C, 
being discharged at the rate of n times per second, would 
be equivalent toa resistance FR put in its stead. Now the 
current through a resistance R under an electromotive 
force due to the difference of potential V between its ends 


is I= = and current due to the discharge of the con- 
denser is I =n C V, whence C = pe Thus the capacity 


is readily found when the equivalent resistance has been 
determined. 


RESULTS OF THE DETERMINATION 
Cc, G,. 8, UNITS. 


Such methods of determining the various derived units 
as have been sketched above, though perfectly capable of 
being carried out experimentally, yet present many diffi- 
culties to the experimenter who has only ordinary facilities, 
and who lacks the necessary time or experience to carry 
them out satisfactorily. It is therefore important that 
some exact determination should be made under the “most 
favorable circumstances of such units as can readily be 
preserved, that the results of such investigations may be 
available to experimenters everywhere. 

This has been done, and the results of these determina- 
tions of current, resistance and electromotive force are of 
the highest importance. Probably the best determination 
of current strength has been made by Lord Rayleigh, who 
finds that unit current (C. G. 8S.) will, when measured by 
the silver voltameter, taking proper precautions, deposit 
40.246 grammes of silver per hour. 

Making use of this result, experimenters everywhere 
can readily determine the strengths of currents in C. G. S. 
units by employing simply the silver voltameter. 

The unit of resistance has been made the subject of many 
laborious investigations, and may now be regarded as 
known to within one part in 2,000. The resistance of a 
column of pure mercury one square millimetre in cross sec- 
tion and 106.3 centimetres long at 0 degree centigrade is 
found to be 1,000,000,000 C, G. 8. units. Since the com- 
parison with the resistance of a mercury cvlumn is itself 
quite a troublesome operation, standard coils are constructed 
and standardized by being compared with a mercury 
column or with some other coil whose resistance has been 
directly det®rmined. Such standard coils can be easily 
obtained from dealers in electrical instruments. 

The electromotive forces of different cells ‘have been 
carefully investigated, the Clark constant cell having been 
most thoroughly tested because of the great constancy of 
its electramotive force. 

The Clark cell, as constructed by Lord Rayleigh, is found 
to have an electromotive force of 143,500,000 C. G. S. units; 
the Daniells cell, about 110,400,000 C. G. S. units. 


RELATION OF PRACTICAL UNITS TO C. G. S. UNITS. 


OF ELECTROMAGNETIC 


A glance at the above figures shows that such ordinary 
quantities as the resistance of a metre column of mercury 
of one millimetre section, or the electromotive force of a 
Daniells cell, are represented by very inconveniently large 
numbers. For daily use it is, therefore, desirable to select 
some suitable multiples of the C. G. S. units to use instead 
of those‘units themselves. 

Before the introduction of the C. G. 8S. system of meas- 
urement of electrical quantities there had been felt the 
necessity of some uniform standard of resistance, and 
Jacobi originally proposed to use as a standard the resistance 
of a piece of copper wire one metre long and one millimetre 
in diameter. But it was soon found that, owing to impuri- 
ties in the copper and other causes, this was not a suitable 
standard. Jacobi then prepared a purely arbitrary stand- 
ard, Taking a piece of copper wire about 7.62 metres long 
and 0.67 millimetres in thickness, and, assuming its resist- 
ance as a standard, he made a number of copies, which he 
sent to various physicists. But even these copies showed 
differences among themselves, and also gave evidence of 
change in time, so that the Jacobi standard, as it was 
called, was abandoned in favor of the unit proposed by 
Siemens, and known as the Siemens unit; this was the re- 
sistance of a column of pure mercury one metre long and 
one square millimetre in cross section at 0 degree centi- 
grade, Mercury was chosen because easily obtained pure, 
and, being a liquid, was not subject to change in time 
through crystallization or other molecular changes. But 
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the absolute system of units, having been recommended by 
Weber and Gauss, was adopted by the British Association, 
and as a practical unit they recommended the adoption 
of 1,000,000,000 or 10° C. G. S. units, because that mul- 
tiple of 10 came nearer than any other to the resist- 
ance of the Siemens unit. This unit was called the 
ohm in honor of the distinguished physicist who 
clearly discriminated the idea of resistance, and gave 
it form in what we know as Ohm’s law. In 1881 the 
International Congress of Electricians at Paris formally 
adopted this unit of resistance. The first experiments made 
by a committee of the British Association to determine the 
resistance of a standard coil in C. G. 8S. units, and from 
this to construct a coil which should have the resistance of 
one ob™ as above defined, involved an error, and conse- 
quently the copies which were sent out, and which have 
been used everywhere under the name of B. A. units, are 
not true ohms. Between the years 1881 and 1885 many 
experiments were carried out to determine the relation 
between the Siemens unit, the B. A. unit, and the true 
ohm. These all showed the B. A. unit to be too small, and 
the Paris Congress of 1884 rather hastily averaging the 
various results, good and bad, together, in order to reach an 
authoritative standard, agreed that the resistance of a col- 
umn of mercury 106.0 centimetres long, and having the 
standard cross-section and temperature, should be called 
the legal ohm. There are thus now four standards in use 
as shown in the following table : 


Length of mercury column, Resistance 








Name. 1 mm. square, and at 0°C. in ohms. 
Ohm =10° C. G. 8. units. 106.3 cms. 2 
BE Ms doc os cose seve 106.0 * 9972 
a MES vss cee o0 os 104.9 “ - 9867 
Siemens unit............ 100.0 “ .9407 


The results of the best experiment are nearly enough in 
agreement to make it quite certain that 106.3 centimetres 
can only differ by very little indeed from the true value of 
the ohm; while it will be noticed that the use of the legal 
ohm instead of the true ohm introduces an error of about 
three-tenths of one per cent. 

The practical unit of electromotive. Jorce was also based 
on the electromagnetic C. G. S. unit, 10° C. G. S. units 
being assumed as the practical unit and called the volt, 
from Volta, the early investigator of the seat of electromo- 
tive force in the voltaic cell. This particular multiple of 10 
was chosen because it givesan electromotive force nearly 
equal to that of the Daniells or gravity cell. The electro- 
motive force of the Daniells cell is found to be about 1.104 
volts; that of the Clark standard cell 1.435 volts. 

These two units being chosen, all the rest follow natu- 
rally, the unit of current being that which an electromotive 
force of one volt will give in a resistance of one ohm. It 
is called the ampére in honor of the physicist who is dis- 
tinguished for his investigations on the action of currents 
on each other. The ampére is one-tenth of the C. G. 8S. 
unit of current, and, therefore, a current of one ampére 
will deposit 4.0246 grammes Of silver per hour when the 
silver voltameter is used. 

The unit of quantity is called the coulomb, in memory of 
the French investigator who first established the law of at- 
traction between quantities of electricity, and is the 
amount of electricity which passes in one second when a 
current of une ampére is flowing. It is one-tenth the C. 
G. 8. unit of quantity. 

The unity of capacity is called the farad, in memory of 
Faraday and his work on specific inductive capacities. It 
is the capacity of a condenser which will contain a coulomb 
of electricity when charged to one volt potential. This 
unit is so large, however, that the capacities of ordinary 
condensers are reckoned in microfarads or millionths of a 
farad. The farad is one-thousand-millionth (10~*) of the 
C. G. S. electromagnetic unit of capacity. 

The unit of self-induction on the practical system is 
10° times as great as inthe C. G. 8S. system. It has been 
proposed to call it a ‘‘ quadrant;” but this term is not as 
well established as the names of those units which have 
been mentioned. 

In addition to the above electrical units the following 
purely mechanical units belong to the same system, and 
are of use in many electrical calculations. 

The unit of work or energy is named the joule, and is 
the energy expended when one coulomb of electricity has 
its potential lowered by one volt. It is equal to 10,000,000 
ergs or C. G. 8. units of work. 

The unit of power or rate of working is a most important 
one, and has been named the watt because it is the unit in 
which the rate of working of an engine may be measured. 
It is the rate at which energy is spent by a current of one 
ampére flowing between two points whose potentials differ 
by one volt ; or what is the same thing, a watt is that 
rate of work in which one joule of energy is expended per 
second, Our watt is thus 10° ergs per second, or 746 
watts = one horse power. 

These units form a complete absolute system, and by 
comparing their values with those of the C. G. 8. electro- 
magnetic units it is easily found that they are based on the 
following fundamental units : 

Length = 10° centimetres = one earth quadrant. 

Mass = 10~'! grammes. 

Time = one second, 


Vou. XVII. No. 5. 


The following table exhibits the relations of the most 
important units to each other, and will be found of use in 
passing from one system to the other. 

MECHANICAL UNITS. 


Practical system. c. G. 8. 
Unit length = 190° 
Unit mass = 10! 
Unit time = j 
One joule = 10’ ergs, 


One watt = ;}, h. p. = 10’ ergs per sec. 
ELECTRICAL UNITS. 


Electromagnetic. 








Electrostatic. 
vameee ent RED eee Corie ss 
unt. [Practical sye-| ©... C.G. 8. 
Quantity....... '1 coulomb..... Behe 2.10 ° = 3.10" 
Current........; 1 ampere 10" = al = 3.10 
Pee Ps 
Potential ...... 1 volt 10 3 se 
Resistance..... iI BE sv ireb es 6 a 2: ? BY) cused Tehees 16 Rs oeee .: 
} nt 1 
Capacity....... fo Sere —- v2.10 ~ = 9.10 
Self or M. in- 
10 COO rer ee re eseeeeseessers 


duction......./1 quadrant, ... 


As an illustration of the use of this table, let us find 
the capacity in microfarads of a certain Leyden jar. which 
has a coated surface of 700 square centimetres on the out- 
side and the same within. The average thickness of the 
glass is 0.2 centimetres, and the specific inductive capacity 
of the glass is about seven. Making use of the formula 
Ces SK 

xd 
being the thickness of the glass and S the coated surface, 
we find that the electrostatic capacity is about 1,950 
C. G. S. units. To find the number of electromagnetic 
units, we must divide by v*, which gives 216.7x10"*° = 
-000,000,000 ,000,000,002,167 electromagnetic C. G. S. units. 
Multiplying this by 10° we get 216.7x10-!!  farads: 
or since 1 microfarad = 10~* farads the given capacity = 
216.7 «105 = .002167 microfarad. 


————————— 


The International Electrical Exhibition 
fort-on-Main. 


which approximately applies in this case, d 


at Fravk- 


The exhibits at the electrical exhibition to be held at 
Frankfort this year will be divided into 11 sections. In 
the section devoted to railway appliances the Prussian 
and Bavarian State Railway Departments will both send 
exhibits of signaling and lighting apparatus. In this sec- 
tion will also be found four electric railways, illustrating 


the overhead and underground conductor systems, and ° 


also accumulator working. In the telephone and telegraph 
sections the German government will show a historical 
collection of apparatus. The Bavarian, and probably the 
English governments, as well as a large number of 
private firms, will send examples of the latest forms of 
apparatus. Messrs. Siemens and Halske’s exchange in- 
strument, which works a number of type-writers froma 
central station, will be shown, and also Messrs. Mix 
and Genest’s telephone automaton. Special rooms will be 
provided containing telephones connected with concert- 
halls in Frankfort, Wiesbaden and Miinich. The electro- 
chemical section will contain exhibits from 14 firms. 
Among other processes one for obtaining pure copper from 
its ores will be shown. The Aluminium Company, of 
Neuhausen, will have a good show of specimens of 
aluminium and its alloys. Among the exhibits in the 
medical. section will be the arrangement adopted by Hertz 
in his researcheson the nature of electricity, and numerous 
specimens of laboratory apparatus, sent both by scientific 
institutions and by private firms. Messrs. Hartmann and 
Braun and Messrs. Siemens and Halske in particular are 
sending interesting collections. 

In the boiler-house and machine-room 60 exbibitors are 
represented. Boilers on 20 different systems, with a total 
heating surface of 2,400 square metres, will be at work, 
while 56 steam and other motors from 4} to 600 h. p., the 
total being 3,900 bh. p., will be put down. These will 
include, besides compound, tandem and triple expansion 
engines, several locomotive engines up to 100 h. p., as well 
as many small engines, worked with steam, petroleum. 
coal gas and Dowson gas. 

Twenty-two firms are sending dynamos. Some 600 h. p. 
dynamos (the largest hitherto built in Germany) are to be 
included. A large number of alternators will be shown 
and methods uf transmitting power by the alternating cur- 
rent will be illustrated. About 500 h. p. are to be trans- 
mitted to the exhibition by electricity. Of this total 100 
h. p. are to be brought from the Palmengarten, 100 h. p. 
from Offenbach and 300 h. p. from Lauffen-on-Neckar, 100 
miles away. Ata conference recently held at Minich. 
between the Allgemeine Elektricitéts Gesellschaft, the 
Maschinenfabrik Oerlikon and the Lauffen Cement Works. 
satisfactory arrangements were concluded with regard to 
the division of the cost of this transmission. The carrying 
out of the scheme only depends now upon the actior of 
the German postal authorities, who have been asked by the 
joint committee of the three firms to lend the necessary 
telegraph posts and fittings. There will also be six bat: 
teries of accumulators capable of furnishing 400 h. p. 

Io thé distribution roo.n a large collection of apparatus 
wilb2io usa, Massra, Siem2as Brothas are laying dowa 
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a cable to carry acurrent at a pressure of 20,000 volts. In. 


this room the current will be supplied to the lighting and 
the power mains. Electric motors will drive five pumps, 
taking in all 250 h. p., to supply water from the river Main 
to the Exhibition. Power from the same source will also 
be used to work a fire engine, a glow lamp factory, a mill, 
and mining machinery. In the installation apparatus 
room 75 firms are represented. 

A committee composed of representatives from the vari- 
ous states will carry out tests on the apparatus exhibited, 
and the results will be subsequently published. 





Electrical Equipment of Our “Squadron of Evolution.” 





BY LIEUT. HAMILTON HUTCHINS, U.S. N. 


The public are already aware of the recent formation of 
this squadron a little more than a year ago, the most power- 
ful one organized since the Civil War. The vessels com- 
prising it are the ‘‘ Chicago,” the flagship of Admiral 
Walker, ‘‘Atlanta,” ‘‘ Boston” and ‘*Yorktown.” In these 
ships, which have already reflected great credit on their 
designers and builders, the country may well take a pride; 
and the people when they are better acquainted with them 
will show that they take that pride which is characteris- 
tic of Americans. This was demonstrated by the thousands 
of visitors from all parts of the country who inspected the 
vessels previous to the sailing of the ‘* White Squadron” 
for Europe last winter. Although it was somewhat em- 
barrassing to drop into the midst of a fleet of English mod- 
ern men-of-war (armored cruisers) while in the Mediter- 
ranean, still our unarmored vessels were very favorably 
commented upon abroad, particularly as regards appear- 
ance and completeness of details. 

As one of the purposes in forming this squadron was to 
develop a system of exercises and manceuvres, the results 
obtained will largely influence the organization, equipment 
and tactics of our new navy. Hence it may be of interest 
to the public to know of the extent to which electricity is 
applied in this, our first Squadron of Evolution. Although 
many features in the equipment of the vessels have been 
improved upon in later vessels, still they were the best that 
could be produced at the time they were installed. A 
knowledge of these, however, and a perusal of the annual 
reports of the Secretary of the Navy, together with the 
annual publications of the Office of Naval Intelligence for 
the last three or four years, should give one a clear idea of 
the extent to which electricity can be applied in the navy. 
Let us hope that the good work will go on, that the Squad- 
ron of Evolution will be a permanency and that more ves- 
sels will be added to it. 


EQUIPMENT OF THE ‘‘ CHICAGO,” 

It isalready known to our naval officers that this mag- 
nificent new cruiser is one of the most complete and effi- 
cient vessels of our own or any other navy ; in fact I be- 
lieve it will be conceded, when she is better known, that she 
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FIG. 2.-ARRANGEMENT OF DYNAMO 


outranks any vessel built at about the same time or even 
considerably later, no matter by what nations. It may be 
of interest to electricians to know that she is the most com- 
plete cruiser in the world to-day in the matter of applied 
electricity, and a description of her electrical outfit may 
not be out of place. 

Lighting Plant.—The ship is lighted by about 450 incan- 
descent lamps distributed throughout the whole ship, even 
to the smallest storeroom. ‘The lights are of 10, 16, 32 
and 50 c. p., the greater part being 16 candle lamps. The 
plant is a duplicate one, each ot the two dynamos being 
of the Edison type, compounded for 106 volts at 1,400 rev- 
olutions, and supplying 160 ampéres of current. With 
this particular type of dynamo there is a single magnetic 
circuit, and the series coils are placed on the ends of the 
field magnet cores, next to the pole pieces. Owing to the 
limited space in the dynamo room, the two dynamos are 
turned on their sides, the field magnets being parallel to 
the deck and directly under the engine. The lighting plant 
was installed by the Edison Company under contract with 
the government. Each of the two dynamos is driven by a 
12} X 10 Armington & Sims horizontal belted engine, The 
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plant was contracted for in December, 1886. The Edison 
lamps that were supplied are of the low economy class, 
about four watts per candle. 

The arrangement of the plant is such that each of the 
two dynamos will supply the current necessary for the 
amount of light ordinarily required, while both together 
will more than supply the total number of lamps. These 
dynamos are now also utilized for supplying current to two 
Sprague motors on one of the gun carriages, and also the 
small amount of current required for the gun-firing cir- 
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Fic. 1—WIRING OF THE “ CHICAGO’S” DYNAMO ROOM. 


cuits. In both these cases the same constant potential of 
106 volts is used. In the installation of the lighting plants 
of all these ships the two-wire parallel system is adopted. 
At every point where a branch circuit is taken off a junc- 
tion box is used; in other words, there is not a soldered 
joint (the bane of short installations) in the ship. All 
junction boxes, switches, receptacles for portables and en- 
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trances to fixtures are water-tight. A detailed description 
of these, though of later pattern, can be found in a publi- 
cation by the Office of Naval Intelligence, General Infor- 
mation Series, No. VIII. The wire used in the ‘* Chicago” 
was manufactured by the India Rubber and Gutta Percha 
Insulating Company, of New York, specially made and 
lead covered. 

The entire plant (engines and dynamos) occupies a space 
of 20 x 6 feet and weighs 16,400 pounds, or about two watts 
per pound weight of plant and about four 16 candle lamps 
per square foot of floor space. In comparing the floor space 
with that of other modern plants, it will be noticed that 
this plant was contracted for several years ago. On board 
this, as well as other vessels of the navy, the dynamo at- 
tendants are seamen gunners, who have qualified at the 
torpedo station at Newport, R. I., which is under the 
direction of the Bureau of Ordnance. There the instruc- 
tion of the officers and seamen of the navy in torpedoes, 
electricity and the high explosives is carried on, as well as 
the manufacture of the torpedo outfits for the navy, and 
also valuable experimental work relating to the ordnance 
equipment of our men-of-war. Few, if any, electric plants 
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in this country comprise as large a variety of dynamos as 
can be found at the Torpedo Station, or a better equipped 
electrical laboratory. 

On board the ‘‘ Chicago” no oil lamps whatever are re- 
quired, the lighting dynamos supplying the running lights, 
deck lanterns, signaling lamps, diving lamp, etc. Fig. 1 
shows the arrangement of the wiringin the dynamo room. 

It would be better, of course, if the ammeters [were 
placed between the dynamos and the multiple-arcing 
switch, so as to indicate whether each machine is taking 
its share of the load, in case both machines are running in 
parallel on all the circuits. The lamps are divided into 
18 distributing circuits, the distributing mains being 
brought to the switchboard in the dynamo room as shown 
in Fig. 1. Each pair of mains is provided with safety 
fuses and a double pole switch mounted on porcelain, 
there being six circuits in the upper row and seven in the 
lower. The advantage of the above arrangement of the 
outside circuits is that the lamps in certain parts of the 
ship can be controlled from the dynamo room, which at 
times is important in a man-of-war, and also that the dis- 
tributing mains are not so large that they would be incon- 
venient to handle. 

It will be noticed in Fig. 1 that the connections in the 
dynamo room are such that the motor can be driven from 
either dynamo, and the same applies to the lighting cir- 
cuits. Either one or both dynamos can supply the motors 
or the lights, separately or at the same time. For instance, 
to supply the motor from the after dynamo and all the 
lights from the forward dynamo, open switch S , close S,, 
open S,, and close S,. The multiple arc switch S, would 
in this case be closed. 

Search Light Plant.--This plant is the same as that of 
the ‘*‘Atlanta” and ‘‘Boston,” and the following description 
of the ‘‘Atlanta’s” plant is taken from the publication by the 
oftice of Naval Intelligence, General Information Series, 
No. VI.: 

‘* The search-light plant of the ‘ Atlanta’ consists of two 
60-centimetre Mangin projectors, with the lamps, mirror, 
lenses, etc., complete; two dynamos for running the same 
and a three-cylinder Brotherhood engine (direct connection) 
for operating the dynamos. The projectors and all the 
attachments are of French manufacture, Sautter, Le- 
monnier & Cie., of Paris, and were sent to this country ready 
for mounting on board ship. They are mounted on top of 
the port forward and starboard aft Hotchkiss gun tow- 
ers, and each has a sweep over about 200 degrees of the 
horizon. The projectors are mounted on a pivoted saddle 
and swung on trunnions, so that a movement of rotation 
about two axes at right angles is obtained. The carbon 
holders are not vertical, but set at an angle of about 45 de- 
grees, so that the light from the crater in the upper carbon 
is thrown directly on to the silvered lens at the back of the 
projector. The carbons are fed together by a worm wheel 
underneath the lamp. One man can handle the projector 
and regulate the carbons with ease, but, owing to the blind- 
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FIGS. 3, 4 AND 5.-THE MANCGIN PROJECTOR. 


ing effect of the light, it is necessary to have a man stationed 
a few feet from it, in order to direct the movement of the 
projector and discover objects which it may illuminate. 
The dynamos, with the engine, are situated in the dynamo 
room on the berth deck, and permanent wires lead from 
them to the search lights forward and aft. The engine is 
between them (coupled direct) in the same bed plate. The 
dynamos are what are known as the D. E. ‘series wound” 
Gramme machines, having a switchboard on the front of 
each and a pole changer, as shown in Fig. 2, which also 
shows the connections of the machines to the pole changer 
and the diiection of the current. With the switches of the 
switchboards in the position shown, the circuit of each 
machine is broken, and is on'y made when the switches 
are thrown to the right, in the direction of the arrows. 
With the handle on the barrel of the pole changer up, as 
shown, the current from the positive binding post on each 
switchboard goes to posts 4 and 5 of the pole changer, 
thence to posts 1 and 2 by the metal strips on the base- 
board, and so out to the lamps, returning to posts 7, 8, 9 
and 10, and tinally back to the switchboards and machines, 
If, however, the bandle of the pole changer be turned 
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down 45 degrees, the strips connected to posts 4 and 5 are 
connected, as are also posts 3 and 6.” 

The positive poles of the two machines are thus connect- 
ed, also the positive brushes (by means of the strips at- 
tached to posts 8 and 6), and the machines are now coupled 
together in ‘‘arc,” and if they are thrown on to one light 
its power is nearly doubled. The following table, furnished 
by the manufacturers, gives the electrical dimensions of 
the machines and lights, (1) when one machine is on one 
light, and (2) when both machines are on one light: 


One Two 

machine, machines, 

1 light. 1 we 

Interral resistance, ohms ..................... 0 412 
External resistance (conductors plus resist- 

iy Mh, MDs 56 5 bUndatesvecbctceens.c 0.965 0.869 

Electromotive force developed, volts...... .. 86 89 

Current developed, ampéres .................. 48 70 

Candle-power of lights............... ........ 23,750 46,700 

Horse power necessary ....................6. ‘ 5.25 10.5 

Revolutions of machine.......................- 1,75 1.75 


On board the ‘‘ Atlanta,” as well as the ‘* Boston” and 
‘** Chicago,” the steam Jaunch is also provided with a search 
light, dynamo and engine, precisely similar to the ship’s 
lights, but smaller. The light is a 9,600 c. p. one and is 
mounted on the forecastle of the launch, the engine and 
dynamos being placed in the after cock-pit. On board 
these three ships as the potential required to operate the 
incandescent plants is upward of 100 volts (‘‘ Boston,” 92 ; 
‘*Chicago”’ and Atlanta,” 110), should it be desired to 
run the larger Gramme machines on a limited number of 
incandescent lamps, the two machines ‘must of course be 
coupled in “ series,” as these machines develop only about 
50 volts at the terminals. In order to preserve a constant 
potential the load must be kept constant or else the speed 
must be varied, so that at the best this plan of operating 
the incandescent lamps is only a makeshift. The occasion 
for operating the incandescent plant in this manner has not 
arisen with the ‘‘Chicago,” but has with the ‘‘Boston” and 
** Atlanta,” as the latter vessels have not a duplicate incan- 
descent plant. The small search light dynamo in the steam 
launch which develops 50 volts and 20 ampéres at the ter- 
minals with 1,600 revolutions cannot, of course, be used to 
run any of these high voltagé incandescent lamps. 

The following details of the service projector complete 
are taken from office of Naval Intelligence publication, 
General Information Series, No. VII. 

The Mangin projector consists of a concavo-convex lens, 
the convex surface having the greater radius. The con- 
cave side is turned to the light and the convex surface is 
silvered. 

It is, therefore, a retlector; but the radii of curvature of 
the faces are so calculated that the two refractions at the 
concave surface almost completely destroy all aberration, 
and this gain more than counterbalances the loss by reflec- 
tion. The beam has a divergence of only two degrees, be- 
ing only 15 metres in diameter at a distance of 1,000 
metres. By moving the lamp slightly away from the mir- 
ror the divergence can be increased. This projector was 
recommended as the result of the Chatham experiments. 
That of 90 centimetres diameter was stated to give twice 
the light of that of 60 centimetres. It is made by Sautter, 
Lemonnier & Cie, of the following sizes, and is furnished 
with lamp and connections complete: 

30 centimetres diameter, focal distance 16 centimetres 


40 a . “ 1 
60 “ 7 “ “ 33.2 
90 oa) cr) cry ee 76 


The first, 30 centimetres diameter, is the one used in the 
steam launch. 

In the accompanying figures the projector B is placed at 
one end of a cylinder A, in which openings covered with 
concentric plates are arranged for the escape of hot air. 
The cylinder is supported on trunnions, one of which car- 
ries a screw thread c (Fig. 3) connected with the endless 
screw on the axis c', By turning the wheel c?, any de- 
sired elevation or depression can be given, and the cylin- 
der held firmly in place by the clamp c*. The tube ua? car- 
ries at one end a small lens and at the other a total reflect- 
ing prism, and is directed toward the focus of the mirror. 
By this the person in attendance can examine and focus 
the carbons. The trunnions of the cylinder are supported 
by two iron arms D, in each of which an insulated copper 
wire is placed, as shown by the dotted lines. The arms 
rest on a disc D', which turns by means of bronze rollers 
e on the bed plate, E, D' being clamped by the handle m 
Fig.5. Attached underneath the disc D' is a piece of 
wood bearing on its under surface two concentric bronze 
rings, connected with the copper wires p. Against 
each of these rings presses a metal cap ¢ (Fig. 4), 
kept in contact by the spring g. The current then enter- 
ing at f (Fig. 3) passes through f to g, thence to one of the 
bronze rings, and by the wire in arm D to the plate p®. 
The return is by p* and the other arm D, but a switch is 
introduced at E!. The figure shows the inclined hand 
lamp of Sautter et Lemonnier in position, but admitting of 
slight displacement by the screws Z and Z,. Onthe sides 
of the base of the lamp are plates y (Fig. 5), which are in 
contact with the wires p, and p, Fig. 3. The current 
ascends through the metal of the regulator and the screws 
v and v' to the upper carbon, and from the lower carbon 
through an insulated wire inside the tube h' to the ter- 
minal y. A small mirror, K', is placed behind the arc. and 
in the large projectors a converging lens is sometimes 
placed between the arc and the mirror to intercept rays 
that otherwise would not strike the mirror. The door C, 
Fig. 3, causes the rays to diverge in a horizontal plane. A 
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general divergence of the beams can be given by moving 
the lamp by the screw Z.” 

The weight of the 60 centimetre projector is 536 pounds, 
pedestal 765 pounds, making complete 1,801 pounds. 

Gun Firing System.—No modern cruiser of any size is 
complete in its electrical details without an arrangement 
for firing a broadside, when so desired, by the captain of the 
ship in the conning tower. The system introduced in this 
ship is novel. In connection with the electrical system 
there are sighting vanes placed in the conning tower to 
determine when the enemy’s vessel is on a given bearing, 
bow, beam or quarter, and each gun is laid ata proper angle 
of train so that the fire of all will be concentrated on that 
bearing. Fig. 6 shows the arrangement of the circuits. 
The working of the system is as follows: 

Each gun captain is provided with a double conductor 
flexible cord, fitted at one end with a primer connection, 
and between the two a circuit closer which the gun captain 
holds in his hand. Over the rear of each gun in the deck 
overhead is an incandescent lamp /, in Fig. 6, for an indica- 
tor, and also a lamp socket s. On going into action the 
guu captain fits the attaching plug of his portable pendant 
to the lamp socket. In the conning tower is a keyboard 
containing indicator lamps, J, keys, and German silver 
resistance coils, r. The current for the firing system is 
derived from the lighting dynamo, the mains of the firing 
system being taken off as a branch circuit from the gun 
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Fic. 6.—THE ‘‘ CHICAGO’s” GUN FIRING SYSTEM. 


deck lighting mains, as shownin the diagram. The electric 
primers supplied to the ship for use with this system are of 
the same electrical dimensions as those used for the service 
torpedoes; the hot resistance being .05 ohm, and the cur- 
rent to be certain of firing instantly, .6 ampére. The test 
current is kept down for safety to .18 ampére; with this 
current the indicator lamps are only reddened. By this 
means they give sufficient light to be an indication, and 
yet not enough to make the ship a target for the enemy at 
night time. The lighting dynamo being run at 106 volts, 
and the drop on the gun deck mains being inappreciable, 
it is necessary to arrange the resistances in circuit so 
that the test current will not be more than .18 ampére, and 
the firing current equal to .6 ampére, for each gun. The 
lamps used are the modern Edison high economy lamps, 
3.1 watts per candle. 

One of the guns, for instance, being loaded and pointed 
at the target, the gun captain, with circuit closer in hand, 
and his eye ranging along the sights, notices whether the 
line of sight is on the target. When this is the case he 


.closes the break in the circuit, the indicator lamp over- 


head barely reddening, and informing the gun captain 
that the circuit is complete, and that the gun is ready to 
be fired when the captain in the conning tower so chooses. 
At the same time a corresponding lamp in the conning 
tower in the same circuit reddens, and indicates to the 
captain of the ship that that particular gun is ready. In 
addition to the two lamps in “ series,” in each circuit is a 
german silver resistance cf 175 ohms, so as to keep the 
strength of the test current down to .18 ampére. The 
lamps are all 106 volts and 24. p. Should a gun captain 
observe that at any time his line of sight is off the target, 
he opens the circuit. When the captain in the conning 
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tower desires to fire any gun, he presses the firing key k 
for that gun, which causes the indicator lamp in the tower 
and its corresponding German silver resistance to be short 
circuited, so that practically the only resistance in circuit 
is that of the indicator lamp at the gun, allowing it to burn 
at its normal voltage for an instant, or the time required 
to fire, the current at this time being .6 ampére, and the 
lamp giving 24 candles. The total resistance of two lamps 
in series, and the dead resistance, with a test current of 
.18 ampére, is 590 ohms. 

In this way any or all the guns of a broadside can be 
fired from the conning tower, according to how many guns 
are ready. It might be desirable, in ramming, to fire the 
four forward guns (two on the gun deck and two on the 
spar deck) ahead, so that a key is also provided for this 
purpose. Although provision could also have been made 
to allow the gun captains to control the firing as well, it 
was not deemed advisable until after the present system 
has demonstrated its efficiency. No doubt all gun firing of 
the main battery of ships will soon be done altogether by 
electricity, for the gain in time over the method of pulling 
the lock string is considerable, and we cannot afford to 
ignore it. 

For ordinary target practice, with independent firing, it 
is proposed to supply gun captains with a small dry bat- 
tery, carried either in the waistbelt or on the gun carriage 
slide, a lanyard fitted with a hand circuit-closer, and an 
electric primer. It must be remembered that although this 
firing system is connected with the lighting dynamo, all 
parts of the system are protected in the same way as is 
required for the lighting circuits, namely, by the use of 
high insulation, safety fuses, water-tight junction boxes, 
fixtures, etc. 

The above system was installed on board the *‘ Chicago” 
in January, 1889. The wire used is okonite. In firing a 
broadside the guns would be concentrated, each gun being 
laid at its proper angle of train instead of pointing at the 
angle. 

Although no reports have been received in regard to the 
efficiency of the above system of electric firing, it is believed 
that the only defects that have shown themselves are such 
as could be remedied, viz., wantof uniformity in the at- 
taching plugs and defective circuit closers on account of 
not being properly constructed to stand the 106 volt current. 
It can be regarded as almost certain, however, that our 
ships willin future be supplied with accumulators asa part 
of the outfit. These will be placed low down in the ships, 
and will be used in connection with the lighting plant, be- 
sides doing the work of the primary batteries now installed. 
They will also be used for gun firing, but not with a 
potential as high as is required for lighting. 

Diving Lamp.—This is an article of recent issue to ships 
and is one of the results of experiments at the torpedo 
station. It is an incandescent lamp of 150c. p., the volt- 
age depending upon that of the dynamo from which the 
current is derived. The handle is a brass tube and also 
provides for the secure attachment of the outer ends of 
the leading wires in such manner that short circuiting, 
whether by water or by metallic contacts, is prevented. 

In the upper end of the brass tube is secured an ebonite 
sleeve carrying a socket for the lamp. A stuffing box and 
gland are fitted in the lower end of the tube to keep the 
entrance of the leading wires water-tight. The junction 
of the lamp with the upper end of the brass tube is made 
water-tight by a flexible rubber tube. To protect the lamp 
from breakage, a guard frame is made of stout 
brass wire. The eyes of the diver are protected 
from the glare of the lamp by a dished copper shield 
fitted to the outside of ‘the guard frame. The 
inside face of the shield is silvered and polished to serve as 
a reflector. When all-around illumination is desired, the 
shield is to be detached. There is furnished 100 feet of 
double-conductor leading wire with each lamp, the pattern 
being the same as that used in spar torpedo work. The 
connector is an attaching plug designed to fit the sockets 
of the particular system of lamps carried by the ship to 
which the diver’s lamp is issued. The inner ends of the 
lamp leading wire being secured to two binding posts in 
the connector, connection between the diver’s lamp and 
the dynamo can readily be made by shipping the connector 
in any standing lamp socket in the ship which is most con- 
venient. 

Telephone Outfit.—The usefulness of the telephone not 
only for boat and shore work, but also for the diver, is 
beyond question. A telephone kit for ship’s use has been 
devised and will probably soon be issued to this ship, it not 
having been decided as yet which form of kit, of the several 
proposed, will be adopted. A proposed diver’s telephone 
apparatus has also been used at the torpedo station, and 
awaits adoption by the Navy Department. 

(To be continued.) 
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A Gruesome Idea. 





The curious idea of preserving dead bodies by a galvan. - 
plastic method is not new, but a contemporary notes that a 
Frenchman, Dr. Variot, has been lately giving his attention 
to it. To facilitate adherence of the metallic deposit, he 
paints the skin with a concentrated solution of nitrate of 
silver, and reduces this with vapors of white phosphorus 
dissolved in sulphide of carbon, the skin being thus ren- 
dered dark and shiny. The body is then ready for the elec- 
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tric bath, which is served by a thermo-electric battery, 
giving a regular adherent deposit of copper if the current 
is properly regulated. With a layer of 4 to } mm. the 
envelope is solid enough to resist pressure or shock. Dr. 
Variot further incinerates the metallic mummy, leaving 
holes for the escape of gas@s. The corpse disappears, 
and 2 faithful image or statue remains. 
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Electrical Distribution by Transformers from Central 
and Eccentric Stations.* 





BY DR. J. A. FLEMING, M.A. 
STATION APPLIANCES IN THE THOMSON-HOUSTON SYSTEM. 


Earth Detector.—Every switchboard is provided with an 
earth detector, by means of which an ‘‘earth” or **ground” 





Fic. 19.—GROUND DETECTOR. 


may be detected if it exists on the primary mains. This 
apparatus is shown in Fig. 19. It consists of a small trans- 
former, mounted on a board with a lamp on its secondary 
circuit and a two-way switch. One end of the primary 
wire of this small transformer is permanently connected 
‘‘to earth,” and the other primary terminal can be con- 
rected by the switch to one or other of the two primary 
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Lightning Arresters.—All overhead primary circuits are 
provided with lightning arresters, both at the station end 
of the line and at the transformers. The principle of these 
instruments. of which the station lightning arrester is 
shown in perspective in Fig. 20, is the same as that of the 
well-known Thomson-Houston lightning arrester, which 
has been so long and successfully used in connection with 
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Fic. 21.—THomson-Hovuston Arc LINE LIGHTNING PRO- 
TECTOR. 
the are light system of the Thomson-Houston Com- 
pany. This are circuit lightning arrester is shown 
In perspective in Fig. 21, and consists of an electromagnet, 
the coils of which are in series with arc light circuit. 
In part of the poles of this magnet, but well insulated 
from them, are a pair of curved metallic horns.* 
One of these horns is in connection with the line, 
and the other in connection with the earth. If a 
lightning discharge strikes the line, the inductance of the 
electromagnet blocks the path of the discharge, and it leaps 
across the air space between the horns and goes to earth. 
In doing this it would start an arc between the horns, were 
it not for the fact that a strong magnetic field is produced 
by the electromagnet in this air space, the lines of force of 
which are perpendicular to the path of discharge. The 
are is, therefore, pushed forward along the curved horns, 
and finally blown out or extinguished. This highly mgen- 
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FIG. 24.-INSTALLATION CONNECTIONS, ALTERNATING SYSTEM. 


mains at pleasure. If an earth exists on one side of the 
main primary circuit then when the testing transformer 
has its one pole put on to the other main, the lamp in its 
secondary circuit will light up, because the current finds 
its way across the earth and flows through the primary 
coil of the testing transformer. The lighting of the lamp 
when the switch has one position or the other not only in- 
dicates a “ground,” but shows which primary main it is 
on, provided that the fault is of sufficient magnitude to let 
out primary current enough to operate the lamp on the 
secondary of the testing transformer. 

Station Transformers.—On the switchboard is also 
mounted a transformer which provides current for lamps 
to light the switchboard, and also by connection with a 
voltmeter enables the primary pressure in the station to be 
measured, 
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ious apparatus stands guard over the are light dynamo ; 
and by placing one on each end of the arc line, the dynamo 
and switchboard are effectually protected from discharge of 
lightning. Quite the same principle is applied in the station 
and transformer lightning guards shown in Figs. 20 and 
22. The connections of the transformer guard are shown 
in Fig. 22. The two primary wires proceeding to a 
transformer enter the lightning protector at the ter- 
minals a b, and are connected with the transformer 
through the pipe c. To each of the terminals a and b is 
connected one end of the coil of an electromagnet d, the 
other end of which is attached to a terminal placed near 


* For the use of this block (Fig. 21) the writer is indebted to Messrs. 
Laing, Wherton and Down, and he takes the opportunity at the 
same time of acknowledging the kindness of Mr. J. W. Kirkland, 
of the Thomson-Houston Electric Company, in the United States, 
in furnishing, by permission of Prof. Elihu Thomson, sketches ard 
detailed information on the Thomson-Houston system, which has 
rendered it possible to make the above descriptions much more 
complete than they would otherwise have been. 
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to a metal plate connected to earth. If a lightning dis- 
charge strikes the line it could cause an arc tostart between 
the earth plate and each of the terminals of the electro- 
magnet coils near it. These magnets are, however, so 
arranged that the magnetic field created by the current 
then started through them will blow out the arc and stop 
the discharge. All transformers which are fed from over- 
head primary lines are protected in this manner. 
Distribution System.—A very large portion of the trans- 
former lighting of the Thomson-Houston Company in the 
United States is carried on by means of overhead or aerial 
primary lines. The usual working pressure on the primary 
circuits is 1,000; volts. In setting out these lines several 





Fic. 20.--STATION LIGHTNING ARRESTER. 
main primary lines are run to iron feeder boxes (see Fig. 23), 
and from these boxes distribution primary lines are run to 
groups of transformers. Fuse wires or cut-outs are insert- 
ed in the feeder boxes. The transformers are placed in the 
buildings or are attached to the external walls of buildings, 
and these transformers are inclosed in cast iron boxes 
which have weather-tight lids at both ends covering re- 
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FIG. 22.-CONNECTIONS OF TRANSFORMER 
LIGHTNING ARRESTER. 


ceptacles in which are placed the primary and secondary 
fuse wires of the transformers. The secondary fuse wires 
are generally mounted ona porcelain base and the primar 
on anebonite slab, A special switch permits the trans- 
former to be cut out of circuit while changing the fuses. 

A general plan of an installation of alternating curren 
apparatus is shown in Fig. 24. Starting from the station 
the wiring is as follows : 

The primary lines, protected by station lightning ar- 
resters, are run from the dynamo to the centres of distri- 
bution where feeder boxes containing the necessary safety 
fuses are interposed, and from which run the mains for the 
supply of the transformers and lamps. 

Before the current for any group of lamps is taken to 
the transformer, it passes through a junction box, from 
which the lines lead directly to the primary connections 
of the transformer. To the secondaries of the transformers, 
the wires for the direct supply of the lamps are attached, 
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Before the current reaches the lamps it passes a double 
pole cut-out box provided with safety fuses and the auto-| 
matic protection device. 

In every installation of alternating current apparatus, 
use is made of transformer lightning arresters, connected 
as shown in the diagram. Each feeder box has a sliding 
glass cover, which can easily be removed to replace or 
change fuses, and permits of a ready examination of the 
interior. The connections are so arranged that the box 
may be cut completely out of circuit during such changes. 





Fie. 23.—FrEepER Box. 


The Thomson-Houston Electric Company in all installa- 
tions of alternating current apparatus for incandescent 
lighting employs the Thomson protective device (shown in 
Fig. 25). It is a simple but effective appliance for removing 
the possibility of accident which might arise from contact 
with the secondary circuit. 

There are three conditions which must be simultaneously 
satisfied before this possibility can be said to exist. 

1. There must be a ground on the primary wires. 

2. There must be a contact between the primary and 
secondary coil in the transformer. 

8. The person must be in contact with the secondary and 
with the earth at the same time. 

The fulfilment of the first of the above conditions is of 
not uncommon occurrence, but the presence of a ground 
can be easily detected, and means can be at once taken to 
remedy the trouble. 

The second condition is met with seldom, and is only 
liable to occur when transformers are injured or subjected 
to rough usage in shipment. 

The remoteness of liability to accident is quite apparent 
when it is remembered that these conditions must be simul- 
taneously satisfied, and even then the extent of the injury 
depends upon the relative position of the contacts with re- 
ference to the two primaries. 

As the fulfilllment of the above conditions is, of course, 
not beyond the range of possibility, the device herewith de- 
scribed has been designed to prevent any injury resulting 
from a contact with the secondary wires when these re- 
quirements are fulfilled. It consists of three base termi- 
nals, to the central one of which is rigidly attached a flat 
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brass spring pressing against the two outside terminals, but 
normally held out of contact with them by slips of Thom- 
son paper film. This paper film is very carefully pre- 
pared so that it readily withstands the pressure of the 
spring, but is instantly ruptured when the first and 
second conditions, mentioned above, are satisfied. To 
the central terminal is attached, by means of a binding 
screw, a wire connected with the earth. To the outside 
terminals the secondaries are led directly from the trans- 
former, The paper film is perfectly insulating for the 
pressure of the secondary current, but if the difference of 
potential between the earth, with which the brass spring 
is in contact, and either one of the terminals, to which the 
secondaries are attached, should rise beyond the normal 
pressure, the yaper film is at once punctured, This results 
in chort-circuiting the secondary, which causes the primary 
fuse to blow, thereby cutting out the entire circuit, 
(To be continued.) 
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At the fourteenth annual meeting of the New York State 
Bar Association, held at Albany last week, Mr. John 8. 
Wise delivered the inaugural address on the above subject, 
under which he considered the controversies that have 
arisen between various electrical enterprises. The modes 
of travel in the advancing ages were discussed down to the 
present, of which Mr. Wise said: 

‘‘We now reach, what to me is the most interesting 
period, the time when electrical discoveries applied to the 
transmission of intelligence and to purposes of travel de- 
manded the right to occupy the public highways. But 
little legal conflict arose between the telegraph and tele- 
phone. Then electric lighting by two different modes was 
introduced.” Mr, Wise gave a long description of the gen- 
eral features of transmitting electricity. ‘‘No sooner,” he 
said, ‘‘did electric lighting appear than a great cry went up 
from the telephone. A great deal of litigation ensued be- 
tween the light companies and the telephone. In 1887 
came a new development in street railways, a development 
which was marvelous at its outset, and which, 
although no longer novel, is still wonderful be- 
yond expression. The first electric street railway 
of any magnitude or importance in the United States was 
built in Richmond, Va., by Frank J. Sprague. It will be 
hard to find a locality where the conditions were more dif- 
ficult. Richmond is a very hilly city, lying upon the banks 
of the James River, much as Albany lies upon the Hudson, 
save that Richmond is divided up by three or four valleys, 
transverse to the course of the river. Yet it was found 
practicable to substitute electrical propulsion for horses 
upon the street car system of that city.” 

The war waged in the courts by the telephone companies 
against railroad companies was rehearsed, and Mr. Wise 
remarked that in all the litigation which has arisen between 
them the railway companies have been the victors in all 
but one instance. 
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The Construction and Use of Electrical Testing Ap- 
paratus. 


BY CHARLES P. FREY, CHIEF ELECTRICIAN OF THE GREELEY 
ELECTRICAL LABORATORY. 


VIG 
Galvanometer Accessories.--One of :the necessary ad- 
juncts for a reflecting galvanometer is a proper contriv- 
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ance for casting a beam of light on the mirror of the as. 
tatic system, in order that its reflection therefrom will 
form the ‘‘weightless pointer” previously described. Neces- 
sarily a suitable graduated surface must also be provided 
for receiving the reflected image. These two requirements 
are satisfactorily fulfilled by employing a ‘ lamp, stand 
and scale.” This piece of apparatus is now being used so 
extensively that it is entitled to a detailed description. 

But first,it will perhaps be in order to mention that 
some electricians prefer to employ a ‘‘ reading telescope.” 
Telescopes, arranged for testing purposes, are provided 
with cross-hairs, leveling stand and scale, and are operated 
by observing the apparent swing: of the image of the scale 
on the astatic system’s mirror. This curious optical delu- 
sion is explained by the fact that the mirror when turning 
presents to the eye an image of the successive graduations 
on the scale. The scale is generally illuminated in some 
manner, and its zero reading adjusted so as to be in line 
with the intersecting point on the cross-hairs. 

Now, if the ambition of the experimenter is mainly to 
succeed in grouping apparatus so as to present an impos- 
ing array for the benefit of the uninitiated public, or if he 
is anxious to personally assist in embellishing a wood-cut 
designed for advertising purposes by being photographed 
in the act of peering through the tube and groping for the 
contact key, the writer admits that, under these circum- 
stances, the gorgeous telescope possesses spectacular attri- 
butes against which the humble lamp, stand and scale can 
furnish no adequate inducement. But, if faithful and per- 
sistent work is to be performed, and the operator wishes to 
preserve his eyesight, a ground glass translucent scale, 
when once fairly tried, is never discarded in favor of the 
telescope. The foregoing strictures are not, however, in- 
tended to convey the opinion that the writer considers the 
cross-hair telescope a useless piece of apparatus. On the 
contrary, it is invaluable for securing exact observations in 
numerous experiments in physics, such, for instance, as 
the determination of the acceleration of gravity by means 
of Kater’s pendulum, or operating a cathetometer for de- 
termining the modulus of elasticity, etc., etc. To resume 
the subject, it is proper to state that the stand and scale 
illustrated by Fig. 30, and known as the ‘Troy pattern,” 
is the development of Mr. F. Jacobs’ original idea. This 
‘Troy pattern apparatus is (at least in the writer’s opinion) 
much more convenient than the older form of stand and 
scale of English design (Fig. 31). 
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When the Troy pattern is used the stand sheuld ‘be 
placed north and south, its base being at about the same 
height as thatof the galvanometer and at a distance from 
the galvanometer depending on the focal length of the 
mirror and lens. This will generally be from three to five 
feet. The exact position at which the mirror will give the 
clearest image can easily be found by trial. When the 
lamp has been lighted it should be placed with the edge of 
its flame toward the reflecting mirror. This mirror must 
be directly in line with the astatic system, and at an angle 
of about 45 degrees to the scale. A beam of light, the path 
of which should be perpendicular to the plane of the scale, 





—S 
Fig. 30.—Troy PATTERN, STAND AND SCALE, FOR RE- 
FLECTING GALVANOMETER. 


is thrown from this mirror against the mirror of the astatic 
system. The breadth of this beam can be regulated by 
altering the width of the slot through which it passes, an 
arrangement being provided for this purpose. The height 
of the beam can be regulated by raising and lowering that 
part of the stand which carries the mirror. The mirror in 
the astatic system will reflect this beam of light and throw 
it against the scale. The zero mark on the scale should be 
in line with the slot, If it is not, and a line from the as- 
tatic mirror through the slot is due west (a pocket compass 
will decide this), the leveling pin in the galvanometer 
which holds the suspension fibre may be turned until the 
deflection is brought to its proper position, The best loca- 
tion for the galvanometer and scale being once ascertained, 
their relative positions may be marked for future occasions, 
or at least the exact distance between them noted, so that 
they can be replaced without trouble. 

In the English pattern a beam of light is thrown from 
the lamp directly through the slot in the centre, and the 
reflected image is cast on the scale. Hence it is necessary 
that the operator should place himself either behind the 
galvanometer, which owing to distance prevents him 
from seeing very well, or between the galvanometer and 
scale, an uncomfortable position, where he is lable to cut 
off the ray by intercepting it with his body. With either 
stand, if there seems to be difficulty in finding the spot of 
light, hang a black cloth on the wall behind the galva- 
nometer, and if this is insufficient, place another cloth or 
curtain behind the operator’s chair, and allow the light to 
enter from the north or south parallel with the lamp stand. 

If the galvanometer is permanently placed, the best plan 
is to paint the wall behind it *‘ dead” black. 

Every fibre suspension astatic system when once in 
motion has an undesirable propensity for consuming more 
time in coming to rest than it is generally convenient to 





Fia. 31.—ENGLISH PATTERN LAMP, STAND AND SCALE, FOR 
REFLECTING GALVANOMETER. 


allow. Any attempt to remedy this trait by weighting 
the astatic system or attaching a vane or fan will meet 
with partial success only, and will always be certain to 
diminish the sensitiveness of the galvanometer. 

The magneto electric brake is a little contrivance for 
checking the swing of the system by sending a slight in- 
duced current through the coils of the galvanometer, the 
effect of which is such as to tend to swing the needle ina 
direction opposite to that in which it is moving. The cur- 
rent being slight and capable of being nicely regulated, the 
deflection can readily be brought to zero, The instrument 
consists (see Fig. 32) of a small coil the terminals of whic) 
are connected through a contact key with the binding 
posts on the galvanometer. A small bar magnet is pushed or 
pulled through the coil. This piece of apparatus may be 
permanently connected with the galvanometer, by means of 
well insulated wires, but should be placed at least four or 
five feet from the galvanometer, 
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Havoc Among the Poles and Wires. 

If the elements continue through the year to treat the 
telegraph and electric overhead lines as roughly as they 
have during the month of January in the year of grace 
1891, the companies in this section of the country will find 
the balances on the wrong side of their ledgers. Every Sun- 
day thus far since the beginning of the year has been 
stormy, with more or less damage to telegraph and electric 
conductors. Last Sunday, however, capped the climax, 
for on that day the destruction of poles and wires in New 
York and the region round about was even greater than 
during the memorable blizzard of March, 1888. 

The storm began on Saturday night with rain, followed 
by snow and wind, and apparenfly concentrated all its 
energies against the telegraphic system of the city. The 
result was the almost complete demoralization of the tele- 
graph and telephone service. Poles and wires went down 
in all parts of the city like so many toy telegraph lines, 
and as far as one could see along entire avenues were 
masses of broken and prostrate poles and hopelessly tan- 
gled wires. 

When the storm ceased and the sun came out the sight, 
even where the poles were not down, was both unique and 
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ward, also a large one, and it fell over into the yard of the 
Roosevelt Hospital. The second pole pulled down a third 
one, the third one a fourth, the fourth one a fifth, and so 
on until every pole between Ninth and Eleventh avenues 
had fallen. 

Not since the memorable blizzard of 1888 have the 
police telegraph wires been in such bad shape as they were 
Sunday. Nearly all the wires are strung on poles, many 
of them on the same poles as those of the fire-alarm tele- 
graph, and others on the Western Union and telephone 
poles. As the wires snapped and the poles fell, communi- 
cation between police headquarters and the various police 
stations throughout the city was at once interrupted. 

The telegraph and telephone companies were the greatest 
sufferers, and so complete was the work of destruction that 
New York’s sole means of communication with the rest of 
the country for the twenty-four hours following 3 o’clock 
Sunday morning was over three Western Union Telegraph 
wires—one to Albany, one to Buffalo, and another to Chi- 
cago. But these surviving wires worked so poorly that 
only a very limited amount of business could be transmit- 
ted over them. Every message handed in at the telegraph 
oftices was received ‘‘ subject to indefinite delay.” The 
officials were all of one opinion, that the storm had almost 
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it is probable that the effects of the wreck will be felt for 
at least two months to come. 

Nor were the electric light companies much better off. 
The direct damage done them was considerable, but far 
more serious was the tangle of fallen telephone and telegraph 
wires that crossed their lines in every direction and made 
it imperative to shut down for the protection of life and 
property. This precaution was ordered by the Board of 
Electrical Control, and all night the metropolis was in 
darkness. As it was the live wires were unpleasantly fre- 
quent, but beyond shocking half a dozen pedestrians and 
killing a solitary street car horse no serious results ensued. 

All the companies that operate overhead wires suffered, 
the Mount Morris Company most severely, perhaps. The 
Edison system alone, which has all its wires under ground, 
escaped quite unscathed. Outside the city the case was 
just as bad. 

In Brooklyn about 150 heavily wire-laden telegraph poles 
were blown down or collapsed under the weight of the 
snow, and the streets, housetops and awnings in the storm- 
swept district were simply an interminable network of 
tangled wires before the army of linemen got to work. 
Dut a single telegraph pole was left standing on Myrtle 
avenue from Hudson avenue to Adelphi street, and most 
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impressive. Great white hawsers had taken the places on 
the poles where telegraph wires had been the night before. 
From pole to pole, swinging low down toward the earth, 
these hawsers hung as thick asa man’s arm. The poles 
themselves had grown to an enormous size, and they, too, 
had changed from a rusty brown to the purest white. 
Their cross-arms, formerly small joists painted red, were 
now heavy pieces of timber and all white. 

The storm lasted just twelve hours, beginning at 10:30 
o'clock Saturday night with a heavy fall of rain, As the 
temperature fell the rain gradually turned to snow, and 
shortly after midnight pedestrians found their clothing 
chang+d to white by the falling upon it of wet and cling- 
ing snowflakes. Then the wind rose and a howling gale 
prevailed for about three hours. When rain fell the wind 
came from the southeast, but by the time snow began to 
fall it had veered around to the north. After the gale had 
subsided the snow continued to fall in great wet, sloppy 
flakes, which remained wherever they fell, whether it was 
against the side of a house, a telegraph pole, a clothes-line 
or a telegraph wire. 

The enormous weight of snow upon the poles and wires 
began to show its destructive effects toward daylight. At 
) o’clock in the morning an enormous pole at Fifty-ninth 
street and Ninth avenue, set near the downtown steps 
leading to the elevated railway station, which had been bend- 
ing under its burden of snow-laden wires, suddenly snapped 
in two near the base and fell over the roof of the station, the 
trunk of the pole resting partially upon the covered stair- 
way. In its fall it pulled down the next pole to the west- 


peyond doubt been the most disastrous for telegraph and 
telephone companies ever experienced. The few reports 
that are in show that the storm area was large. 

The American Telegraph and Telephone Company, with 
its highly-perfected long-distance equipment, which has 
stood previous storms so admirably and which furnished 
the only communication with Boston for two days during 
the great blizzard, was badly worsted by this storm. All 
day Sunday and late into the night efforts were being made 
to break the blockade and provide a channel for business 
before the telegraph companies recovered. 

All of the land wires out of the city belonging to the 
Commercial Cable Company were down, and they were 
handling no business. 

The Associated Press office in the Knox building was a 
great sufferer. Not much more than 1,000 words were re- 
ceived Sunday morning, afternoon or evening, while it is 
a usual thing for 15,000 words to come in at that office 
every night. The Western Union was not able to handle 
more than 2,500 words of the matter the association 
offered. 

At the office of the United Press, in the Pulitzer build- 
ing, it was stated that their business was at an absolute 
standstill, and they were unable to furnish the hundreds 
of newspapers depending on them a singie line of news, 
domestic or foreign. 

The Metropolitan Telegraph and Telephone Company had 
a tale of direful disaster to tell. As far as they were able 
to ascertain the whole of their uptown service was crip- 
pled. The long distance service shared in the disaster, and 


of the towering poles with their weight of wires were 
snapped off at the butt. In their descent they smashed 
into houses, tore away awnings, lamp posts and shade 
trees. Strange to say not a single fatal accident was re- 
ported by the police. 

Sunday night, but for the light of a full moon and the 
yellow flame of the gas lights in a few store windows on 
the main thoroughfares, Brooklyn was in complete dark- 
ness. The Citizens’ Electric Light Company and the Munic- 
ipal Electric Light Company have contracts to furnish 
the city proper and the Eastern District with electric light. 
The Citizens’ Company has fifty circuits that furnish light 
to 1,100 street lamps and 450 individuals. The Municipal 
has 450 street lights and as many more private customers 
in Greenpoint, but not a lamp of all these was lighted on 
Sunday night. 

The damage done in Brooklyn alone, on a conservative 
estimate, would amount to $100,000. And elsewhere it 
was the same story of disaster; Jersey City, Newark, 
Orange, Hoboken, all suffered alike. Telephone and 
telegraph poles fell by dozens, wires were hopelessly 
tangled and crossed with electric light wires, and the elec- 
tric service all about New York was simply paralyzed. 
Altogether, the storm was the most disastrous one for 
many years, and while an exact estimate of the damage 
done will not be possible for some days, it will probably 
rise in New York and vicinity to not less than a million of 
dollars. Our sketches give but a feeble idea of the state of 
the wreck at a couple of points. Scenes quite as bad were 
do be seen all over the upper part of New York City, 
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The Electrical Railway between Vienna and Buda- 
pest. 

To the Hungarian Ministry of Commerce there has been 
lately submitted the prayer for a concession for a project 
which, if carried out, will form an epoch in the history of 
electric railways. 

The project in question, says a Vienna correspondent of 
the London Electrical Review, is nothing less than the 
construction of an electric railway between Vienna and 
Budapest, a distance of about 250 kilometres, for which 
purpose there are to be erected six electric generating sta- 
tions, so that each station will effect the working for a dis- 
tance of about 20 kilometres in each direction. Concern- 
ing the details of this magnificent project, the execution 
of which is still a question of the future, and the practica- 
bility of which now forms the subject for the investiga- 
tion of experts at the Ministry, the following communica- 
tions have been made public : - 

The projected line is for the first to undertake merely 
the passenger traftic, and every three hours an ordinary 
and an express train willstart alternately, with an average 
speed of 120 kilometres hourly, so that the journey from 
Budapest to Vienna or back again will take not more than 
two or two and a half hours. The express trains will be 
exclusively reserved for the traffic between the two 
termini, and will thus subserve communication between 
the two capitals of the monarchy. The ordinary passenger 
trains will stop at the intermediate stations. The fare be- 
tween Vienna and Budapest is estimated by the projectors 
at about three florins, and that the journey on this electri- 
cal line will not merely be three times as rapid, approxi- 
mately, as that by an express on the steam railway, but it 
will be out of all proportion cheaper than the present 
greatly reduced scale of fares. 

The projected line. according to the statements of the 
promoters, will have a broader gauge than the present nor- 
mal railway gauge, and will be laid with ‘‘Goliath rails,” 
and the crossings will be effected either on viaducts or 
through tunnels. For greater security, an iron grating of 
about one metre in height is to be erected on each side of 
the track. 

The cost of the line, according to the preliminary esti- 
mate of the projectors, is given as about 38 million florins. 
It was stated at first that the Commercial Bank of Pesth had 
undertaken to finance the undertaking. This assertion, 
however, is contradicted by qualified authorities, whence 
the financial phase of the question, and consequently the 
entire execution of this very interesting project, remains 
an open question not easily to be answered if we consider 
the colossal sums which will be required. 

The application for a concession has, in other respects, 
not met with any favorable treatment, and no forecast of 
its destiny is so far possible. Public opinion is at present 
very skeptical as to the successof the project. The sub- 
joined extract from a local paper may serve to show the 
view prevailing there: 

“The advocate, Dr, Julius Keps, lately presented to the 
Minister of Commerce a petition for a preliminary conces- 
sion for a double-line electric railway from Budapest to 
Pressburg, or to the Hungarian boundary. The line would 
run in part paraliel with the line of the State Railway. Up 
to the frontier it would include 38 stations, passing from 
Budapest via Pillis-Coaba to Gran, crossing there the Dan- 
ube, and through the so-called Csallo-K6z to Dnua-Szeida- 
hely and thence to Pressburg and over the boundary, where 
a bridge would have to be thrown across the Danube. 

‘Concerning the prolongation of the railway to Vienna, 
application would be made to the Austrian Minister of 
Commerce, Or, if considered preferable, the Hungarian 
Minister of Commerce might negotiate with the Austrian 
government. The electric leads are to run neither on the 
line nor above it, but on the rails. The normal railway 
gauge, 1.435 metres, would vot be sufticient for the speed 
intended, and a gauge of two metres is considered neces- 
sary. To prevent misadventures, the track will be fenced 
in for its entire length, with an iron grating one metre in 
height. The time between Budapest and Vienna is to be 
two anda half hours and the fare one to three florins, 
according to the class of the carriage and_ kind 
of train. Express trains are to stop only at the 
two termini, but the mail trains will call at intermediate 
stations. A train will be dispatched in each direction at 
intervals of three hours. If the traffic increases, these in- 
tervals will be reduced to ten minutes. If the electric 
conduction is effected by the rails themselves, they must 
be insulated from the ground. All the details show that 
the execution of the undertaking will be extremely costly. 
The projectors estimate the expenditure at 50 million flor- 
ins. The attitude taken by the Ministry of Commerce 
with respect to the project is one of great reserve. This 
appears from the fact that a deposit of 20,000 florins has 
been required from the applicants before a preliminary 
concession, 7, ¢., permission to study the proposed route, 
can be granted. This sum has not yet been deposited. 
To the application there was appended an opinion of 
the American electrician, Thomson, and of Prof. Straub 
(of Budapest). The former is said to have declared 
that no serious technical Jlifficulty stood iu the way of an 
electric railway over a distance of 250 kilometres, and the 
highest attainable speed might reach 300 kilometres per 
hour. The opinion of Straub vouches the question 
whether electric traction is pravtical on an incline of 1 : 20, 
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such as occurs on the projected track, and how many 
electric stations will be needed. Straub expresses him- 
self with caution. He answers the first question in the 
affirmative, and considers that an incline of 1 : 20 will not 
interfere essentially with the speed of the traction if there 
are a sufficient number of carriages provided with strong 
wheels. He considers that as a rule 60 to 75 kilometres 
hourly can be managed with the electric express locomotive, 
which speed can, if needful, be increased to 80, 90, or even 
105 kilometres. He thinks that even 180 kilometres hourly 
would not be impracticable. Bell, Crosby, and other elec- 
tricians have pronounced electric traction practicable even 
on long lines. As regards the inclines, he refers to the line 
Madeline le Vallois, where such an incline is managed 
without difficulty. His opinion concludes with the sug- 
gestion that experiments should first be made with a dis- 
tance of 50 kilometres, and that the line should first be 
only constructed as far as Gran. The Minister Baross is 
said to have read the documents with great attention. 
But he evidently entertains scruples, as appears from the 
unusual demand fora deposit. The Advocate Keps has 
discussed the project with several engineers and contractors 
at Budapest, but they all decline to participate in its execu- 
tion. The report that the concession had been applied for 
on behalf of a firm of contractors, of Berlin, is declared to 
be unfounded.” 
OO OOOO” 


Practical Suggestions to Electric Light Wiremen. 


BY ELMER E. WARNER. 


It is often jocosely asserted that many men become 
ministers because they are not smart enough to earn a 
living in any other way. I have often thought that many 
men become wiremen for the same reason. It is true, 
certainly, that the ranks have been largely recruited from 
the floating population—from men having no trade or 
steady occupation, and ready to take a ‘‘ hack” at any- 
thing that came along. They have taken from first to last 
a great many ‘ hacks” at our finest buildings, and it is 
not perhaps a matter of surprise that architects should 
look on their invasions with fear and trembling. 

A great many inside wiremen have drifted over from 
the ranks of linemen, and however much we may admire 
the agility with which he spurs his way to the top of a 
pole and lags a crossarm or ties a wire, it is very doubtful 
if his rough and ready outdoor life and comparatively 
rough work fit him for the neatness and skill so desirable 
in the man who does the finer exposed inside wiring. He 
is quite likely to spend more time in ogling the servant 
girls than in putting up his wires. If he has to carry a 
circuit through a wall he usually makes a hole as big as 
his arm and leaves a heap of debris upon the carpeted 
floor large enough to start a garden. If hehits a nail 
once out of tix times he congratulates himself and goes 
out to take a drink on the strength of his achievement. He 
is hail fellow well met with everybody, and his utter ob- 
liviousness of his own shortcomings makes it very difficult 
to become angry with him, even when he is most like the 
bull in the china shop. 

When more skillful and ambitious workmen are com- 
pelled to work side by side with men like this, or, worse 
still, with loafers from the corners with change enough to 
buy a pair of pliers and a screwdriver and cheek enough 
to call themselves wiremen, it is no wonder that the esprit 
du corps, so valuable in any trade, should be largely lack- 
ing. The good man sees the poor one very often paid as 
much as he, and he suffers from the general disrepute into 
which the profession falls. But this is more or less in the 
past, and although we have not, and perhaps are. not 
likely to have, any general system of apprenticeship, we 
have a growing number of self-educated wiremen who are 
beginning to feel the dignity of their profession and are 
alive to its possibilities. It is to this class and to the 
young electricians, as they fondly style themselves, just 
out of college and quite unfamiliar with the practical ap- 
plication of theories they have been studying, and who, 
unfortunately, are often selected to ‘‘boss” an installation, 
that I address the few following practical suggestions. 

If you are a superintendent of installation for a concern 
that understands its business you will estimate, or atleast as 
far as practicable figure the amount of wire and material 
requisite to install on the conditions of all submitted specifi- 
cations. You will be posted as far as possible from the start 
on the nature of the contract which your company seeks to 
secure. If you get it your data will enable you to order from 
the stock or a dealer all the material needed for the execu- 
tion of the contract. If there is likely to be much extra 
work, as is often the case, you had better put the matter 
squarely before the purchaser and have a supplemental 
contract drawn up at once to cover it. This will save him 
much annoyance and expense, and will avert the necessity 
of pulling down work or making changes of plans so vexa- 
tious to the thorough engineer, who puts things up to stay. 
Make plain sketches of the main and circuit distribution 
finally determined on, using symbols understood 
by all yourforemen. When the building is ready for 
wiring pick the mdn you mean to put in charge of it, put 
your plans in his hands; if convenient, go over the build- 
ing with him and introduce him to the architect or owner's 
representative, and give him a copy of the insurance rules 
and contract under which he isto work. Give him time 
heets and a memorandum pads and insist on a weekly re- 
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port of the progress of the work. See that all material is 
on hand or promptly forwarded. Provide a chest or lock- 
ers in which it can be safely stored. A very useful locker 
may be made which is hinged near the centre and pro- 
vided with shelves, so that when set on end and open, it 
gives practically two cupboards in which to assort and 
store small material. Let your foreman pick his own men, 
only holding yourself as a higher tribunal to which any 
dissatisfied employé may appeal and by whom the rate of 
pay on recommendation of the foreman must be decided. 

When you have done allthis go away and leave your 
foreman alone. If you haven’t confidence enough in him to 
do this you had better discharge him and get somebody 
else. If you are at all the man for your place you will soon 
learn to know your m@# and establish a confidential and 
mutually helpful relation with him; you will not stultify 
him, but stimulate by the sense of exclusive responsibility 
which you impose. Just go away and attend to other busi- 
ness. When it comes to the erection of dynamos, engines 
and switchboard and to the testing and starting of the 
plant it will be well to give a little personal supervision. 

Now as to the foreman. Let me hope that you will not 
abuse your authority. Beas democratic as you can with 
your workmen. Decide by vote the time of starting work 
and length of noon hour so as to suit the majority. Re- 
member you are not the figur2head of the company; you 
are hired to work right along with your men and you 
ought to get from 25 to 50 cents a day more than the best 
man under you for supervising. If your company does not 
understand this explain it to them. Always keep a bright 
boy in the gang if you can to fill in gaps and learn the 
business. Hire no man as wireman who has not his full 
kit of tools. Your company will purchase all the tools de- 
sired by workmen and furnish them at cost. See that the 
tools are kept in good condition. 

Try to get your wiremen to provide themselves with 
belts carrying pockets for screws, porcelains, cleats, etc., 
and with wire bent as holders for screwdriver, plyers, awl, 
or such tools as happen to be in constant use on the particu- 
lar job. More time is wasted, I have noticed, in climbing 
up and down step ladders for things fallen or forgotten or 
in fumbling for them in the depths of hip pockets or 
blouses than in doing the work itself. Of course you can’t 
design a beit that is perfectly adapted to all classes of work 
but you can make one of great general utility; one that 
will pay for itself in two weeks’ use. See that your com- 
pany provides reels and carriers for wire, particularly the 
larger sizes; they can be made to fold up and very cheaply, 
so there is no excuse for tangling and kinking wire or 
rolling it all over the floor. 

Take one of your broken bamboo fish poles and stick a 
piece of chalk in the end. When the location of outlets on 
ceilings isindefinite in your plans, get the owner or his 
representative to mark them directly on the ceiling with 
your pointer. This will save you from the disagreeable 
necessity of believing him a liar in case of misunderstand- 
ings. It is a good plan to lay out exposed work for your 
own men in this way, and if you will only bend a small 
brass tube and clamp it en the bamboo near the chalk, 
you'll have a pair of dividers with which you can step or 
space off distances from side walls or between lamps with 
the greatest ease and accuracy. Adda few foot marks on 
the bamboo and you will have a very convenient measur- 
ing stick for getting drop of pendants, fixtures, etc. These 
are but a few suggestions among those that come, I am 
sure, to all of us who are anxious to systematize and to 
perfect our business and to install the electric light so sat- 
isfactorily that no objection of unsightliness or of danger 
can be urged against it, and so cheaply as to bring its pu- 
rity and brightness into the poorest workmen’s houses. 


Moses G. Farmer on Rapid Transit in New York City. 


In a recent interview on this subject, as reported in the 
Commercial Advertiser, Professor Farmer said: ‘‘You ask 
for my views on the subject of an electric road for the rapid 
transit of the city of New York. By all means build it 
underground. Build it large enough for many tracks. 
Build it so as to accommodate the trolley system for the 
present, but build it large enough for the storage battery 
system inthe twentieth century, when the storage battery 
will be so reduced in weight that it will have to call in the 
aid of electricity to produce sufficient adhesion to be able to 
move empty cars on slippery rails. Build it large enough 
to accommodate many copper cables, which shall bring into 
the city from afar hundreds of thousands of horse-power 
and lay one horse-power down upon the mechanic’s bench 
at the low sum of 16 cents for the whole eight hours of his 
day’s work. Build it for the twentieth century when 
Fourteenth street will be farther down town than Canal 
street was uptown in 1840, at the time of my first visit to 
New York, when theold Union States tavern was in its 
prime and the aspiring Astor House was just budding into 
usefulness. 

** Yes, by all means, let it be in a magnificent tunnel; let 
its cars be propelled by electricity alone. Discard cables 
entirely; dispense with steam, except at the outlying power 
stations; have its cars and stations brilliantly lighted by 
incandescent lamps, gorgeous in their effulgence. Build it 
so that it shall be the poor man’s solace and comfort, giv- 
ing him prospect of a good night’s rest with his family. 

** Build it so that 30 miles per hour shall be feasible and 
absolutely safe. 
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‘* Build it expecting the population of New York to out- 
run the present population of London, and not need to 
have the ‘ darkest spot’ in it. Build it. Build it now.” 
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Ongley Electric Register and Safety Signal System. 

The necessity for an efficient system of automatic safety 
signals for use in factories, warehouses and other places 
has led to many inventions for the purpose, but they are 
all, in many important respects, more or less deficient. A 
system, to be complete, should provide means by which 
any neglects of the night watchman in the performance of 
his duties could be recorded in print. It should provide 
means by which an alarm could be promptly sounded in case 
of fire and, in establishments where machinery is used, to 
enable the engine to be immediately stopped, in case of an 
accident, from any distant point, independent of the engi- 
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Fig. 1—SIGNAL STATION. 


neer. ‘ Allof these important features seem to be embcdied 
in the system of the Ongley Electric Company, of No. 1 
Broadway, this city, which is here illustrated and de- 
scribed. 

The register shown in Fig. 4 prints upon a strip of paper, 
one inch wide, the time at which a watchman on his 
rounds reaches any particular station, noting as well the 
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Fig. 2.—HYDRAULIC VALVE AND CONNECTIONS, 


number of such station. For example, if the station be 
No. 26 and the hour 9:50 A.M. or P.M. the strip will ap- 
pear as shown in Fig. 3, the locality or order of signaling 
being immaterial. 

An important fact is that if, from some very unlikely 
cause, the clock movement should stop, be damaged or in 
any way affected, this will not entirely prevent the regis- 
tration. In such case only the time would be omitted, the 
numbers of stations visited being printed as usual. From 
these registrations it could be at once discovered if the 
watchman had failed in his duty. 

The register can be used without special arrangement 
for from 1 to 90 stations, and any number of watchmen 
may record upon the same register without conflicting. It 
is guaranteed that any meddling or trifling with the work- 
ing of the system can be at once detected by the reading 
on the paper strip. The register instantly prints the num- 
ber of the station where such tampering occurs. 

The instrument itself stands on a handsome wooden 
base 3 feet 6 inches in height, and is inclosed in a glass 
case with nickel frame, 20 x 15 x 8 inches in size. The 
clock movement and register require winding once a week, 
and need no further attention beyond the tearing off of the 
paper slip fed out during the night. This may be copied 
into an ordinary press copy-book for reference, if desired. 
The roll of paper on the reel of the instrument will last a 
nonth. It is thus perceived that the apparatus contains 
really two instruments in one, and records in clear and 
distinct figures the station, the hour and the minute at 
which the signal is made. 

Sometimes, in addition to the rounds required of a 
watchman at night, there exist placés where there is lia- 
bility of fire or danger to employés from machinery by 
day. Sometimes machinery in swift motion becomes dis- 
arranged, causing serious damage; rapidly revolving 
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wheels may break, belts may catch, etc, It may be desir- 
able, for these reasons, to be able to instantly stop the en- 
gine from varipus places in a building. At such localities 
are placed stations, which are small iron, dust-proof boxes, 
as shown in Fig. 1, from which project handles. When at 
rest these handles are at 0, but they may be readily turned 
to Nos. 1, 2, 3 and 4. Should it be needful at 
any time to stop the engine from any of these 
stations, however distant, it is only necessary to place 
the handle over the No. 4, and then release it. Before 
the handle will have returned to its normal position —about 





Fig. 3.—PRINTED RECORD OF ONGLEY SIGNAL INSTRUMENT. 


ten seconds—the engine with all attached machinery will 
have stopped, independently of any action on the part of 
the engineer. This part of the system is accomplished by 
a simple electric hydraulic valve, such as is used in the 
Ongley electric elevators, placed at any distance desired 
from the engine, being piped to a cylinder connected with 
the throttle valve, as shown in Fig. 2, and which does not 
interfere with the engine’s usual working, whatever its 
size or style. 

This electric valve 1s automatic in its action, requires no 
resetting when its work is accomplished, and can be in- 
stantly and repeatedly used as may be required. It works 
with water pressure taken from house tank, main or other 
supply, steam pressure being substituted if desired. At the 
same time the engine is stopped a special instrument (called 
a recorder) indicates the number of the station in the two 
lower squares shown at the top of Fig. 2, also in the up- 
per square the number of times it is repeated, and at the 
same time an alarm bell is set ringing and continues to 
ring until the engineer or other person in charge replaces 
the number to zero by the use of the handle at the base of 
the recorder. This is repeated four times, while the regis- 
ter in the office prints the number of station, the hour and 
the minute four distinct times. 

Numbers 1 and 2 are used to signal to the engineer to 

-start his engine, thus: 1, start slow; 2, full speed. Number 
1 is used at night by the watchman to register his move- 


ments. Number 3 is to be used either by night or day for 














Fic. 4.—ONGLEY ELEctTRIC REGISTER. 


fire or burglar alarm, or for one watchman to call a com- 
rade or patrolman to his assistance from a distance. 

.When the handle is placed on 3 at night for the above 
causes, a continuous automatic signal begins which cannot 
be stopped by the person giving it, and which allows him 
to leave the station for any purpose, while continuing to 
sound the alarm. The statior from which this is given is 
as usual noted on the register. 

In order to insure the perfect working of all the stations, 
apparatus, etc., and to be able to test it daily, the building 
is wired in such a manner that the wires begin in the en- 
gine-room, and from thence run to all the various stations 
without loops or branches from the main line, returning 
again to the engine-room, at which point there is a station 
from which the engineer may, twice a day, or oftener if he 
chooses, stop his engine by using the system. 

The uses of the system can be divided, if necessary. For 
example, if there is no machinery to be controlled, as in 
the case of hotels, warehouses, stores, etc., and only a 
a watchman is employed, then the re:ister and fire alarm 
can be used separately. Again, if only the engine-stop- 
ping device is desired, thiscan be furnished without the 
other portions. In short, divisions of or additions to the 
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apparatus can be made to suit the requirements of the 
case, 

The officers of the company are: T. W. Robertson, pres- 
ident; Jas. T. Thomson, treasurer; Wm. W. Henshaw, Jr., 
secretary; Charles E. Ongley, engineer in charge. The 
company’s factory is at Jersey City, N. J. 
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An Electric Exercising Machine. 





A novel application of the magneto-electric generator is 
shown in the accompanying illustrations. As shown in 
the cuts a small magneto machine is placed in a wooden 
case and is driven by the operator when pulling upon the 
handle which projects from the box. As will be seen, the 
straps attached to the handles pass around wheels on the 
interior of the box, and by means of suitable belting a 
moderately slow pull upon the handle will give consider- 
able speed to the armature of the magneto. By means of 


suitable connections the current thus generated is conveyed 
the 
can be 


machine, and 
regulated, 


to the body of the person using 
the strength of the current 


ee 
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Fic. 1.—INTERIOR OF ELECTRICAL EXERCISING MACHINE. 


of course, by the speed with which the handles are 
drawn out, so that the shock which the person receives 
can be made as mild as is desired. Fig. 2 shows the box 
attached to a wall and its manner of use, and Fig. 1 shows 
the interior arrangement of the machine. A switch js 
provided so that the current can be entirely cut off if de- 
sired, and a regulator is provided affording a different 
means for reducing the current. By this means, to one of 
the ordinary forms of exercising is added the stimulation 
produced by a very gentle electric shock. The machine is 


~ 


eee A 
Fig. 2,—ELECTRICAL EXERCISING MACHINE. 
manufactured by the American Electric Exercising Ma- 
chine Company at 280 Broadway, this city. 
— ~9-++ ~<0+ 


New Aluminium Alloys. 


Quite recently experiments have been made, says the Lon- 
don Engineer, at the Department of Aérial Navigation for 
Military Purposes at Calais with light aluminium alloys, 
and have been attended with an encouraging measure of suc- 
The aluminium used was obtained from the Société 
de Aluminium, and was very nearly pure. Copper in the 
form of ordinary conducting wire was used to alloy with 
it, the whole being rolled into sheets one millimetre in 
thickness. Strips having a width of five millimetres were 
cut from these and tested, with the following results : 


cess. 


Tensile 

; strength Tons 

; Gpeetie gravity. kilos. per 

Composition. ‘aleu- Deter- persq. square 

i lated. mined. mm. inch, 
Aluminium....... ised pels bweautes aes 2.67 18.7 12.0 
- 98 p. c., copper 2 p.c.... 2.78 2.71 30.7 19.65 

= 96 p. ¢., - 4p.c.... 2.90 2.77 31.1 19.9 

* ao, 6p.c.... 3.02 2.82 38.6 24.7 

" Ss, ~ 8p.c.... 2.14 2.86 35.5 22.7 


These figures are sufficiently remarkable ; the addition of 
only two per cent. of copper is seen to increase the tensile 
strength from 18.7 to 30.7 kilograms per square millimetre, 
while six per cent. more than doubles it. 


Foree Bain’s Small Motors. 


The latest candidate for popular favor in the line of a 
small motor is the result of the effort of Mr. Forée Bain of 
Chicago, and these machines are manufactured and placed 
on the market by the Bain Electric Manfacturing Com- 
pany, 47 and 49 South Jefferson street of that city. 

The field magnets and armature cores of Mr. Bain’s new 
machines are stamped out of the best soft sheet iron. The 
sheets of the field magnets, in which there are no joints, 
are then varnislftd and held together bya stud in each side, 








80 


this stud also passing through a cast iron guard on either 
end, This guard serves as a means for making the motor 
‘‘iron clad,” and it also carries the two bearings. The shaft 
is made of best stubbs steel, ground true on centres. The 
armature has a drum-shaped core with Pacinotti projec- 
tions. The winding is a modification devised by Mr. Bain. 
The commutator is large and solidly made, and the brushes 





FoREE BALNn’s New Moror. 


are made of a material resembling carbon. Some of the 
advantages claimed for this little machine are that it is an 
efficient motor or dynamo, and may be used as either; that 
the field magnets are laminated, contain no joints and 
there is a double magnetic path; that the field coils are 
placed as near to the armature as possible, and the machine 
is ‘‘iron clad;” that it possesses the best mechanical con- 
struction, the bearings do not require oil or grease, or lu- 
bricant of any kind, and that the machine is self-contained. 

Very high efficiency is obtained with a low speed of ar- 
mature. Machines of this type are manufactured from 
one-twelfth horse power to one horse power, and they are 
wound for battery work from 2 volts to 25 volts, and 
also wound for 110 volt circuits, and constant current for 64 
and 10 amperes. 

—_——_o-r 20 


The Dayton Are Light Cut-Oat., 


The cut here given shows a new device for automatically 
cutting arc lamps into and out of circuit. The arrange- 
ment is such that the circuit is always closed above the lamp 





Are Lieut Cut-Out. 


before it is dropped from the hood, thus avoiding the 
possibility of an open circuit. The cords used for raising 
and lowering the lamp are relieved of weight as soon as 
the latter is in position. Both current and sustaining 
wires lead directly to the top of the hood, rhe danger and 
unsightliness of swinging wires is overcome, the lamps can 
be lowered safely among other wires, and the cut-out is 
said to be sleet proof, and is of a most compact form. It is 
handled by the Electrical Supply Company, of Chicago. 
In the cut A A represents the current wires; B B, sustain- 
ing ropes or cords; C, release cord attached to bolt; D D, 
sustaining wire to which hood is attached, and B B, below 
hood, the sustaining ropes attached to the cut-out block. 
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The Eickemeyer-Field Electric Company. 





The Eickemeyer-Field Electric Company, of Yonkers, N. 
Y., with a capital of $1,000,000, has been incorporated. The 
company is to manufacture and sell electrical railway 
equipment. The trustees of this company are: Rudolf 
Eickemeyer, Stephen D. Field, Samuel Shethar, Norton P. 
Otis, Herbert F. Terreil, Edward A. Nichols and Prentice 
Shethar. 
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An Electric Photographic Timing Device. 





In these busy days of the process photo-engraver, it has 
become necessary to have some means of automatically 
taking care of the exposures of the photographic appara- 
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Fie. 1.—-TIMING DEVICE FOR CAMERA, 





tus, and in a gallery employing several cameras such a de- 
vice as the following, will prove useful. 
The timing device shown in the accompanying cuts is the 
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Fig. 2.—TmMInG DEVICE FOR ; Cau RA, 
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invention of Mr. Christ Stoelting, of Chicago, and is de- 
signed to automatically open and shut the lens tube of the 
camera and give such a length of exposure to the plates 
as is determined by the setting of a movable contact piece 
upon the periphery of a _ clock dial at the 
number corresponding to the number of seconds 
required, such contact lying in the path of a contact-arm 
driven by clock work. This arm, which is shown in the 
accompanying cut, Fig. 2, is ordinarily driven to make one 
revolution of the dial in a minute, and as the movable con- 
tact piece can be set at any point required upon the dial, it 
will be seen that this instrument has a large range for expos- 
ures. When the dial hand or arm comes in contact with 
the movable contact piece, the electric circuit is closed 
through a magnet arranged within the camera for operat- 
ing the drop shutter. Fig. 1 shows the arrangement 
of the lens drop-shutter and releasing magnet, viewed 
from within the camera-box., The shutter is drawn up by 
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means of a cord. These instruments are manufactured 
by Messrs. Blomgren & Lindholm, of 359 and 361 Dearborn 
street, Chicago, Ill. 
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A Novel Magneto Bell. 


The American Magnetic Electric Company, of Boston, 
has brought out a newsystem of magneto electric bells, 
generators and annunciators, for which it has lately been 
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MAGNETO BELL. 


awarded a gold medal by the Massachusetts Mechanics’ As- 
sociation. 

The accompanying cut illustrates the construction and 
operation of the bell, and shows ata glance the novelty 
and simplicity of the device. A Siemens armature, 
mounted in the field of a permanent magnet, carries the 
bell hammer. The armature coil being traversed by 
alternating currents, successive reversals of polarity occur, 
causing the hammer to vibrate vigorously and through a 
wide angle. The efficiency of such a bell is apparent, as 
the armature poles are always near the field poles, This 
company is also the manufacturer of a complete signaling 
system which has many novel features. 


The Holtzer-Cabot Pressure Indicator. 





The instrument illustrated herewith consists of a sole- 
noid, through which an armature moves, controlled by the 
attraction of the solenoid, opposed by gravity, and not 
being dependent upon springs, whose power may change, 
when set in position will remain constant for an indefinite 
period. The hard rubber circular plate carrying the sole- 
noid and circuit closer is made to rotate upon the base, so 
that the instrument can be set for any E. M. F. witha 
standard voltmeter. 

This instrument, which is manufactured by the Holtzer- 
Cabot Electric Company, Boston, Mass., is arranged in 
connection with a circuit closing device, so that when the 
E. M. F. rises above the standard at which the instrument 
is set a red danger lamp burns; if the E. M. F. falls below 
the standard a green lamp is highted. When the pressure 
remains constant, neither lamp burns. The object of this 
is obvious, as the attention of the dynamo tender is called 
by the burning of either lamp, and he can see at a glance 
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HOLTZER-CABOT PRESSURE INDICATOR. 


whether the pressure is too high or too low, and apply the 
proper remedy. 

An automatic device is also made by the same company 
which can be used in connection with the indicator and 
operated by it, which when driven either by a pulley from 
a shaft or by a} h. p. motor automatically throws in or out 
resistance, so as to bring back the pressure to normal, there- 
by making it possible to keep the pressure constant on long 
feeders calculated to work under a high percentage of 
drop. 

This apparatus is designed for use in controlling the E. 
M. F. of a dynamo or the pressure at the lamps when run 
from a storage battery, 
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Notes on the Electric Railway: Historical, Statistical 
and Technical.* 


BY FRANKLIN LEONARD POPE, 


Every trade and profession has its well worn stock of 
traditional anecdotes, handed down from a _ remote 
antiquity, which the veterans are accustomed to relate in 
hours of idleness for the amazement, or the amusement, 
as the case may be, of the youngsters. 

The telegraphic service, in which 30 years ago I was an 
aspiring and ambitious youthful ‘‘plug,” was no exception 
tothe rule. You will pardon me if I recapitulate two of 
these ancient tales, which I tellas they were told to me, 
for the sake of the moral which they point. 

One of these stories was to the effect that an inventive 
genius down East, which meant Boston or beyond, had 
once contrived a great improvement on the telegraph as 
we knew it, inasmuch as by its means the telegraph oper- 
ators, or any one else, for that matter, could converse di- 
rectly through the wire. 

‘“*A most magnificent invention,” solemnly asseverated 
our chief operator, Jack Selden; ‘‘ it was tried with perfect 
success between Boston and New York, but sad to say, it 
had to be given up, because the New York operator’s 
breath smelt so strongly of bad whiskey.” But in later 
days Alexander Graham Bell, of Boston, did actually show 
us how to speak through the whispering wire, and owing, 
let us charitably hope, to the permanent reformation of the 
objectionable habits of the New York operaters, it did not 
this time ‘* have to be given up.” 

The other story was about an unsopbisticated old man, 
a shoemaker, who lived and had a little shop in Natick, be- 
tween Worcester and Boston; for aught I know, he may 
have been the original ‘*Natick cobbler.” The only son of 
this old man was a soldier in our army in Mexico. This 
was in 1848, when the telegraph was a new thing and a 
great mystery, and its frequent dispatches, bringing the 
latest news from the seat uf war, kept the community in a 
continual state of feverish anxiety, of which in later years 
we all came too well to know the full meaning. One day 
a letter came to the shoemaker from his son, complaining 
of the condition of his boots, worn to shreds 
by long and hare marches, and wishing that he 
had a durable pair of the paternal manufacture. 
Struck with «a happy thought, the good old man immedi- 
ately constructed a pair of “his very best No. 12 cowhides, 
affixed a tag to them inscribed with the proper address, 
tied the straps together and hung the boots over the tele- 
graph wire which passed his house. In the morning they 
were gone. A belated tramp had appropriated them, and 
with a certain sense of grim humor not unknown among 
these gentry, had hung his own dilapidated brogans in 
their place. ‘*‘ Look, Marthy,” exclaimed the delighted 
cordwainer the next morning, as he gazed out of his win- 
dow in the dim light of dawn, ‘‘ Johnny has got his new 
boots so quick. and has sent his old ones back by telegraph 
to be mended.” 

But to-day the improbable romance of the talking 
wire, and the imagined electrical transportation of the 
simple cobbler of Natick, have both become realities. The 
speaking telephone is found in every business office and in 
almost every home. Freight and passengers are hauled 
over elevated ways by invisible electric power and probably 
no one in this audience entertains a doubt that the day is 
close at hand when the electric transportation of passengers 
will be conducted at a rate of speed which most people 
now deem almost inconceivable. 

Every consideration of common humanity, not to speak 
of public convenience and economy, unite to urge the 
speediest possible substitution of mechanical for horse 
power on our numerous street railways, and this is for 
many reasons especially to be desired in cities in which the 
most desirable residential neighborhoods can be reached 
only by routes including long and comparatively steep as- 
cending grades. It is but just to the street railway man- 
agers of the United States to say that these considerations 
have not been without effect. 

It is only six years ago that an electric street railway 
was putin actual commercial service in the United States 
for the first time. This was in the city of Cleveland, O. 
To-day considerable more than one-third of the total street 
railway mileage of the United States is either operated by 
electric power or contracts have been entered into for the 
substitution of an electric equipment for that now in use, 
at the earliest possible moment. 

At a meeting of the American Street Railway Associa- 
tion held in Washington only a little more than two years 
ago, almost the sole subject of discussion was the question 
of improved motive power for street railway service. Every 
manager and superintendent present realized that the de- 
mands of traffic were rapidly outgrowing the existing 
methods, and many of them had begun to look for- 
ward to the application of electric powér as the only 
possible solution of the problem. As one delegate 
after another reported his experiences and _ observa- 
tions in respect to electric traction, a member who 
had listened to it all with evident impatience, arose and 
entered his solemn protest against all the new-fangled talk 
about electricity. He said that he had come there upon 
the assumption that it was a horse railroad convention, in 
order to get information about horses. He wanted to 
know how to shoe them, how to feed them and how to 
work them to the best advantage. And as he continued 
to complain, it was evident that in more than one place in 
the assemblage his ideas met with a sympathetic response, 

Less than four months ago the same association held its 
annual meeting at Buffalo, and, in his opening address, 
the president, Thomas Lowry, of Minneapolis, made the 
following significant remark: 

**T am so thoroughly convinced that electricity is the 
coming power for street railways (except on very heavy 
grades, where the cable is best suited), and that it will 
prove so effective as a means of rapid transit for cities, that 
I believe that this is the last convention that will ever 
seriously consider horses for the operation of street rail- 
ways.” 

Nor was this all. Many of you who are familiar with 
the fact that President Lowry, whose energy, ability and 
foresight will never be questioned by any one familiar with 
his career, threw away. in 1889, a brand new cable plant, 
which cost nearly half a million dollars, in order to replace 
it with electric motors. 

Some of his associates undoubtedly entertained grave 
doubts of his sanity, but every new electric road brings a 
fresh tribute of ‘approval to his enterprise and to his 
courage. Since he took that memorable action, electricity 





*A paper read b before the Electric Club, New York, Jan. 22, 1891, 
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has changed the whole aspect, both scientific and com- 
mercial, of municipal transportation. 

Few people have any conception of the enormous extent 
of city and suburban traffic in the cities of the United 
States. A few statistics are more impressive than pages of 
rhetoric. 

The official returns show that during the year ending 
Sept. 30, 1889, the 110 street railways in the State of New 
York carried over ag ng passengers, or 100 times the 
total population. In New York city alone the surface and 
the élevated roads carried together about 400,000,000. In 
Boston 100,000,000, andin Philadelphia 150,000,000 passen- 
gers were carried. In fact, statistics indicate that the 
street railways of the United States carry something like 
twice as many passengers as all the steam roads, and more- 
over, it has aiso been found that the number of passengers 
increases from year to year in a much greater ratio than 
the population, which means, not only that more people 
ride, but that the same people ride more frequently each 
succeeding year. 

The transportation of this enormous number of passen- 
gers: probably not less than four or five billions, taking the 
whole country together, with safety, comfort, speed and 
economy, must be recognized as an undertaking of the 
most gigantic description. It is well worth our efforts to 
carefully consider the best means by which it can be accom- 
plished. No work has ever been done by the inventor, the 
engineer or the electrician, of such immediate and direct 
benefit to the masses, as that which has to do with the sub- 
ject under consideration. 

Considered in a general sense, the electric car is a self- 
propelling vehicle, the actuating force of which is derived 
from an electric current, through the agency of an elec- 
tric engine, or, as it is technically termed, a motor. We 
may conveniently consider the subject of electric railways 
by dividing them into three classes. which are distin- 
guished from each other in the manner in which the cur- 
rent is supplied to the motor upon the car. These are: 

First. The so-called overhead system, in which the elec- 
tric current is supplied to the car through a wiresuspended 
above the track. 

Second. The underground system, in which a supply 
conductor is placed in a conduit beneath the surface of the 
street and the current is taken into the car by an arm pro- 
jecting downward through a slot in the top of the conduit. 

Third. The storage battery system, in which the current 
is furnished by storage batteries (which are in fact a 
species of electrical reservoirs) placed underneath the seats 
of the car and charged at the terminal station with a 
sufficient quantity of electricity for each trip. 

While differing from each other in respect to the manner 
in which the current is supplied, certain essential principles 
are common to them all. In all electric cars the motor is 
composed of a stationary portion called the field magnet 
and.a moving portion called the armature. The electric 
current causes the armatures to revolve, and the armatures 
being geared to the car axles movethecar. The driver 
starts the car by establishing an electric connection between 
the motor and the electric conductor, overhead or under- 
ground, or the storage battery, as the case’ may be, stops 
the car by interrupting the electric connection, and reverses 
it by reversing the direction of the current which passes 
through the motor. 

The time which I have allowed myself will not permit 
me to enter as fully as [should like into the history of the 
electric motor, but there are certain prominent epochs in 
its development which require a passing notice. 

The discovery that it is possible to produce continuous 
mechanical motion by the agency of the electric current 
is due toan eminent English philosopher. It was made 
early on the morning of Dec. 25, 1821. For many years 
this discovery was regarded as nothing more than an in- 
teresting philosophical experiment, but the world is now 
awakening to some adequate conception of the magnifi- 
cent possibilities of the humble gift which was slipped 
into its stocking on that Christmas morning, by one who 
had not long before jocosely described himself as ‘‘Michael 
Faraday late bookbinder’s apprentice, now turned 
philosopher.” 

In 1831 Joseph Henry, then Professor of Natural Phi- 
losophy in the Academy at Albany, N. Y., and afterwards 
the distinguished sec retar y of the Smithsonian Institution at 
WwW ashington, in a letter to Professor Silliman, of New 
Haven, said: *‘ I have lately succeeded in producing 
motion by a little machine which I believe has never before 
been applied in mechanics, by magnetic attraction and re- 
pulsion.” This was a crude and simple affair, but served 
sufficiently to illustrate the principle of such apparatus. 
Those who are interested to see it will find it carefully 
preserved in the cabinet of Princeton College. 

Having thus demonstrated the possibility of constructing 
an electromagnetic engine, so far from giving way to 
the natural enthusiasm of the successful inventor, Henry 
proceeded, with that calm sobriety of judgment for which 
he was peculiarly distinguished, to forecast the future 
possibilities of the new motor. He was soon led to see that 
under the conditions of knowledge then existing the power 
could only be derived from the oxidation of zinc in a gal- 

vanic battery, and hence the heat energy required in the 
original smelting of the metal must represent at least an 
equal amount of power. Hence his conclusion that the 
fuel required for that purpose might with better advantage 
be employed directly in performing the required work. 

While feeling thus assured that electricity could not hope 
to compete with, much less to supersede, steam as a 

xrimary source of power, Henry, nevertheless, did not 
Secltale to predict that the electric motor was destined in 
the future to occupy an extensive field of usefulness, 
particularly in applications in which absolute theoretical 
economy was subordinate to more important considera- 
tions. 

Time has shown that Henry’s conception of the legiti- 
mate field of the electric motor was prophetically accurate, 
but his views failed to impress themselves upon the minds 
of his contemporaries. In the expectation that electricity 
would soon be the universal motive power, the problem of 
its utilization was, during the next ten years, attacked 
with great zeal by a considerable number of inventors. 
The earliest as well as the most meritorious of these was a 
Green Mountain village blacksmith by the name of Thomas 
Davenport. Some time since, while pees a lecture to 
be delivered before the Board of in Springfield, 
Mass., I accidentally learned that this inventor had con- 
structed a model of an electric railway in Springfield more 
than 50 years ago, undoubtedly the very first appear- 
ance of the electric railway in the history of the 
world, The work of this pioneer electrician, and 
even his very name, being almost unknown to 
the present generation of laborers in this fer- 
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tile field, my curiosity and interest were sufficiently ex- 
cited to lead me to undertake an investigation, with a view 
to rescue whatever knowledge of his work had escaped the 
ravages of time. In this it has been my fortune to meet 
with an unexcected degree of success. The record of his 
career shows that Thomas Davenport was a man of no 
ordinary merit. Pursuing the occupation of a village 
blacksmith in Brandon, Vt., at that time an obscure coun- 
try town, far removed from all main lines of travel and 
transportation, and long before the day of railroads, but 
as Professor Eaton justly said of him, ‘‘ possessing one of 
those minds which cannot be confined to the limits of a 
blacksmith’s shop, nor any other shop less than the canopy 
of heaven,” he had no sooner been shown as a curiosity 
the effect of Professor Henry's electromagnet in lifting a 
blacksmith’s anvil by the magnetic power generated by 
three small battery cells than he was seized with the idea 
that electromagnetism might be applied to the propulsion 
of all kinds of ‘machinery , and, in fact, might be made a 
universal motive power. From that moment his whale 
life was devoted solely to the realization of this conception. 

It has been well said that *‘ to rightly appreciate a dis- 
coverer we should not look at his work from our time; we 
should not judge of his work in the fullness of the light of 
present knowledge, but in the dim twilight which alone 
illuminated to him facts and laws then but imperfectly 
known.” We must remember that at that date the steam 
engine was a comparatively uneconomical, inefficient and 
dangerous apparatus, and was regarded at best but a nec- 
essary evil; a thiny to be tolerated and endured in the ab- 
sence of available water power, but best dispensed with 
altogether wherever Temsitale, At that date and for years 
afterward the annual catalogue of disasters by fire and 
explosion due to the use of steam was a lengthy 
and horrifying one. ‘The report of a single year 
of the St. Louis Board of Trade gave a list of no Jess than 
112 steamers which had been destroyed on the Western 
rivers within the preceding 12 months by fire and explo- 
sion. Many people now living will remember the circum- 
stance of over 60 persons being instantly killed by the 
bursting of a steam boiler in the heart of the business dis- 
trict of New York C ity. With such facts as these in mind 
itis easy to understand why the possibility of a new 
motor, compact, noiseless, manageable, free from all dan- 
ger of fire and explosion, should be hailed with enthusiasm 
asa priceless boon to the industrial community. We must 
remember, too, that there existed at that time no data 
from which could be foreseen or determined, even with re- 
mote approximation, the relative economy of steam and 
galvanic power. It wasnot until 10 years later 
that the great law of the conservation of energy 
and the correlation of the physical forces—now familiar to 
every schoolboy—was first formulated by Grove and Mayer 
and Joule; a law now so interwoven with our scientific 
conceptions that it is hardly possible for us to imagine that 
it could ever have been unknown. Ata much Jater date 
than that of which I am now speaking. men whose names 
will be recognized as the foremost scientists of the time, 
such men as Lardner, Jacobi and Joule, did not hesitate to 
put upon record the belief that within a few years the 
power of steam would be wholly superseded by that of 
electromagnetism, and the Scientific American was pub- 
lishing illustrated descriptions of perpetual motion 
machines. 

From the moment in which he first witnessed the experi- 
ment of lifting an anvil by Henry’s electromagnet to the 
very last hour of his life, Davenport never once wavered 
in his belief that steam was ultimately destined to be sup- 
planted by electromagnetism. Within six months from 
that time, with the assistance of another mechanic of the 
same town, he succeeded in constructing a machine by 
which he obtained continuous rotation by electromagnetic 
power. And it is worthy of remark that in this very first 
machine Davenport exhibited that unerring instinct of 
genius which ever distinguishes the true inventor, in that 
he grasped at once the fundamental conception of the 
combination of fixed and rotating electromagnets, the one 
reversible and the other non-reversible, which has char- 
acterized every commercially successful electric motor 
from the beginning until the present day. Time 
does not permit the rehearsal of the detailed 
story of his struggles, his failures and his successes. 
During the six years between 1835 and 1841 he built more 
than 100 operative electric motors, scarcely any two of 
which were of tie same design, and which varied in size 
from a small model up to an engine capable of driving a 
rotary printing press for 12 hours in succession. In De- 
cember, 1835, he exhibited in Boston the model of an elec- 
tric locomotive and circular railway which he had built in 
Springfield, and a similar though more finely finished 
model which was built by him the following year is still 
in existence in a good state of preservation. He published 
in 1840, now more than 50 years ago, in the city of New 
York, a weekly journal called the Electro-Magnet and 
Mechanics’ Intelligencer, which was printed upon a press 
driven by an electromagnetic engine. Some of his motors, 
constructed as early as 1837 and 1838, were admirably de- 
signed, and in essentials, even to the shunt winding, dif- 
fered but little from some of the most advanced and suc- 
cessful types in use at the present day. 

Less than a year before his death, upon reading a news- 
yaper account of the trial of the large engine built at 

Jashington by Professor Page under an appropriation from 
Congress, Davenport wrote a long and interesting letter to 
a local newspaper, congratulating Professor Page upon his 
success, giving a concise but full account of his own work, 
and predicting with an earnestness born of entire convic- 
tion the ultimate triumph of electromagnetism over 
steam. 

It has been the fashion to smile at such men as Daven- 
port as enthusiasts. But may it not be that there is an- 
other side to the question?’ I do not forget that one of the 
greatest of American philosophers, Joseph Henry. has 
said: ‘‘ The man of true genius never lives before his time. 
Though he may catch a glimpse of the coming light as it 
gilds the mountain top, long before it has reached the 
eyes of his contemporaries, and though he may hazard a 
prediction as to the future, he acts with the present.” 
Viewed in this light, it may be said that Davenport did not 
live before his time. At least he acted with the present. It 
may be affirmed with entire truth that he gave every 
effort of his hfe to the development of his idea, and at last 
suvk into his grave, as he himself well realized, a victim 
of disappointed hopes. Yet, if Davenport was an 
enthusiast, so are we all enthusiasts as respects our antici- 
pations of the realization of the result which he predicted 
and for which he wrought unceasingly. Steam is nothing 
more than a convenient agency for the transmission of 
power, which derives its energy from heat and imparts it 
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to mechanism. + So soon as the great riddle of the day has 
been read—the production of electricity, as steam is pro- 
duced, directly from heat—then, indeed, will the predicted 
triumph of electromagnetism over steam become an ac- 
complished fact. Forty vears have passed away since all 
that was mortal of Thomas Davenport was laid to rest 
beneath the Brandon elms, yet I think there are not many 
present in this audience to-night who do not cherish the 
expectation, if not the conviction, that before the half 
century has been completed the great problem will have 
been solved, and the era of a new industrial revolution will 
have dawned upon the world. 

The electric locomotive constrvcted by Prof. George G. 
Page, which was tried by him on the Baltimore & Ohio 
Railroad, in 1851, deserves a passing notice here. It was 
a noteworthy achievement, but developed no new prin- 
ciple, nor did it contribute anything to the ultimate solu- 
tion of the problem of the electric railway. Many other 
promising experiments were made, but all resulted- in 
failure, until the very name of electromagnetic motor 
became almost a syvnomym for ‘‘ humbug.” In discussing 
the question Professor Henry once saidin his prophetic 
way: 

‘‘All attempts to substitute electricity or magnetism for 
coal power must be unsuccessful, since these powers tend 
to an equilibrium from which they can only be disturbed 
by the application of another power which is the equiva- 
lent of that which they can subsequently exhibit. They 
are, however, of great importance as intermediate agents 
in the application of the power of heat as derived from 
combustion. Science does not indicate in the slightest de- 
gree the possibility of the discovery of a new primary power 
comparable with that of combustion as exhibited in the 
burning of coal. We, therefore, do not hesitate to say 
that all declarations of the discovery of a new motive 
power which is to supersede the use of coal have their ori- 
gin in ignorance or deception, and frequently in bot.” 

I wish to call your particular attention to the remarks of 
Henry in the paragraph just quoted, that electricity and 
magnetism are of great importance as intermediate agents 
in the application of the power of heat. 

In these words Henry accurately foretold the true place 
of the electric motor in the domain of industry. Nota 
little confusion of thought exists at the present time in 
reference to this very point. Every day we hear somebody 
speak of electricity as if it were a priraary motive power. 

It only requires a moment’s consideration to see that 
such a view is wholly without scientific basis. Electricity 
is not a source of power. What, then, I hear the layman 
ask, is electricity? Those of us who are most familiar 
with it have but one answer to that question. We do not 
know ; and for my own part, I very much doubt if we ever 
shall know. This much, however, is certain, electricity is 
a very convenient and very manageable agency, perhaps a 
peculiar form of matter, perhaps a peculiar form of energy, 
by which any quantity of mechanical power may be 1n- 
stantly transferred from a prime motor, such as a steam 
engine or water wheel, to a secondary motor at a distance, 
which is employed to do the required work. It really per- 
forms exactly the same office as a belt, or a lime of shaft- 
ing in a factory, which, however useful in conveying 
mechanical power from one point to another can, under no 
conceivable circumstances, be capable of originating it. 

The electric motor, therefore, remained, for something 
like 40 years after its invention, an interesting but prac- 
tically useless philosophical toy. It was like half of a pair 
of scissors—of no earthly use without the other half. The 
other thing that was needed was an organized machine 
which could convert large quantities of mechanical power 
into electricity. Thediscovery that it was possible to ef- 
fect this conversion was also due to Faraday. With his 
usual sagacity he had suspected that it might be done, and 
undertook a series of experiments for the express purpose 
of finding out. On the second day he wrote to a friend : 
‘** I think I have got hold of a good thing, but cannot say ; 
it may bea weed instead of a fish, which, after all my 
labor, I may pull up.” On the tenth day he pulled it up, 
and it was a fish; it was not a small fish 
either. He had made a discovery which, without in- 
justice, may fairly be compared to Newton’s immortal dis- 
covery of gravitation. But Faraday was a man who pos- 
sessed pre-eminently the scientific mind. His delight in 
the pursuit and detection of the great truths of nature was 
so intense and so absorbing that he was never able to turn 
from them for the purpose of following up their practical 
application. ‘‘I have rather been desirous,” he once 
wrote, ‘‘of discovering new facts and new relations de- 
pendent on magneto-induction, than of exalting the force 
of those already obtained, being sure that the latter would 
find their full development hereafter.” 

This was the beginning of the development of the mag- 
neto-electric generator. The next step is due to the genius of 
another American scientist and inventor, one whose name 
will occupy a far more prominent position in the annals of 
American science a century hence than it does to-day, 
Moses G. Farmer. He it was who, in 1867, in a letter to 
Henry Wilde, of Manchester, England, first described the 
principle of the modern dynamo-electric machine, and ex- 
plained to him why the principle of its action was not like 
that of ‘‘ a man lifting himself over the fence by the straps 
of his boots,” as he humorously expressed it. 

Almost at the same time similar machines were inde- 
pendently invented by Wheatstone and Varley in England, 
and Dr. Siemens in Berlin. ‘The invention of the dynamo- 
electric machine gave a wonderful impetus to the investi- 
gation of every branch of electric science. The subject 
was taken up by scores of enthusiastic workers in all parts 
of the world ; improvement succeeded improvement, until 

we have as a result the exquisitely organized dynamo-elec- 
tric machine of to-day, a machine which is admitted to 
have reached a perfection and efficiency which leave but 
the narrowest margin for further improvement. 

The earliest field of usefulness of the dynamo machine 
was found in electric are hghting, which has become in the 
United States an immense industry. One of the most 
effective of the early machines was designed by Gramme, 
of Paris, in 1872, anda number of them were shown by 
him at an industrial exhibition at Vienna in the following 
year. Here occurred one of those extraordinarily fortunate 
incidents, which again and again have played such a 
prominent part in the history of industrial progress. In 
making the electrical connections to one of these machines 
not yet belted to the engine shaft a careless workman at- 
tached to it by mistake a pair of wires which were already 
connected with another dynamo machine which was in 
rapid motion. Tothe utter amazement of this worthy artisan, 
the second machine instantly commenced to revolve with 
great rapidity in a reverse direction, When the attention 
of Gramme was called to this phenomenon, he saw at once 
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that the second dynamo was performing the function of a 
motor, and that what was taking place was the actual 
transference of mechanical power through a small wire by 
the means of electricity. This singularly opportune occur- 
rence being commented upon in the scientitic journals, led 
to the almost instant recognition of the true place of the 
electric motor in the domain of mechanics. The late Pro- 
fessor Maxwell, one of the master minds among electri- 
cians of the new era, expressed the opinion that the re- 
versibility of the dynamo machine was the most import- 
ant discovery of modern times. 

The principle of converting mechanical energy into elec- 
tricity and reconverting this by a reversed dynamo into 
mechanical power, naturally suggested the practicability of 
transmitting power through electric wires to any required 
distance. One of the earliest results of this conception 
was the revival of the electrically operated railway, the 
commercial development of which had necessarily re- 
mained in abeyance until machinery was available for 
furnishing large quantities of electricity at a moderate 
cost. 

One fact of controlling importance in this connection is 
that electricity is capable of being supplied to a moving 
motor through a frictional or rolling contact, a method of 
communicating mechanical power impossible of realiza- 
tion by any other known means. Hence the possibility of 
supplying a power by machinery situated at any required 
distance from the moving train by extending the conduc- 
tor to and along the railway. 

The credit of priority in the invention of the electric 
railway in its modern form—that is to say, the moving 
electromotor on the car connected by electric conductors 
with a stationary dynamo—lI believe to be justly due to 
Stephen D. Field, now of Stockbridge, Mass., who was liv- 
ing in San Francisco in 1877. This was about the time of 
the introduction of the cable system of street railways, 
which was resorted to in San Francisco, for the reason 
that some of the grades were so excessive that the use of 
horse power was absolutely out of the question. 
Observing the operation of the cable road, it at 
once occurred to Field that electric power might 
be applied to the same purpose with as great or even 
greater advantage. At that time no dynamo-electric ma- 
chines suitable for this purpose were to be had in the 
United States and he accordingly ordered one from Europe 
for experimental purposes. It took a long time to make it, 
but at last it was completed and shipped to San Francisco 
by a sailing vessel. The vessel was wrecked on the voyage, 
and the machine went to the botrom of the sea. Not yet 
discouraged, he ordered another one, which eventually 
reached him in good order, and enabled him to commence 
his long-delayed experiments. He tried first an electric 
elevator, in which he was successful. In 1879, having ex- 
hausted his resources, he came to New York, bringing 
with him his plans, with which he hoped to enlist capital 
to continue his work. He laid these plans before me, and 
being impressed with the entire practicability of his 
scheme, I gave him every encouragement in my power. 
The plan which he had devised contemplated the enclosing 
of the conducting wire in a conduit beneath the street. He 
was not successful in obtaining sufficient means to properly 
develop his invention; he became involved in tedious, har- 
assing and expensive litigation with wealthy corporations, 
and his health failed him at a critical time, so that for 
years he was incapacitated from active work, but the 
single railway which is in operation in this country to-day, 
and embodies his matured conceptions, is regarded hy 
competent judges as in many respects superior to any yet 
brought before the public. Field’s electric locomotive was 
first exhibited at the exhibition of railway appliances in 
Chicago in 1883, during the continuance of which 27,000 
passengers were transported by it. 

In the summer of 1882, Dr. Joseph R. Finney exhibited 
in Allegheny, Pa., an electric street car, for which the cur- 
rent was supplied by a copper wire, about the thickness of 
a lead pencil, 15 or 20-feet above the street. A small 
trolley fitted with grooved wheels, running on this wire as 
on a track, and connected with the car by a flexible con- 
ducting cord, served to convey the electric current from 
the suspended conductor to the motor. Some of the earliest 
of the successful lines in this country were arranged upon 
this plan. Ata later date this was superseded by the type 
of contact wheel now in general use, which runs under- 
neath the wire and is mounted upon the end of a long 
yielding rod bearing a certain resemblance to a fish-pole 
supported upon the roof of the car. 

I have said that the original invention of Field contem- 
plated the supply of electricity to the traveling car from 
conductors enclosed in a conduit beneath the pavement. 
He, as well as many other inventors, appreciating the 
force of that prejudice which undoubtedly exists—among 
newspaper editors—against any avoidable multiplication 
of overhead electric wires in the streets, realized that the 
great prize to be sought for above all others was the in- 
vention of a system of electrical a aly which should dis- 
pense altogether with the overhead line. Hosts of inven- 
tors have diligently wrought for ten years upon this most 
difficult problem. Hundreds of patents have been taken 
out and more than a million dollars have been disbursed in 

paying for tuition in the costly school of experience. 
More than once, and in more than one direction, success 
has at times seemed almost certain; yet truth compels me 
to say that from the hard practical standpoint of dollars 
and cents, by which every invention must first or last be 
tried, the net outcome of all this vast expenditure of labor, 
time and money has, up to the present moment, been al- 
most insignificant. The reward which awaits the fortu- 
nate person who succeeds in completely solving this prob- 
lem may well be regarded as a potentiality of wealth be- 
yond the dreams of avarice. 

The problem of the underground conduit does not at 
first sight appear to be a very difficult one. It renders 
necessary, in the first place, a construction which will 
effectually resist the action of forces tending to disturb the 
condition of the wires, and with the heavy traffic on the 
streets this involves a very strong structure. It is abso- 
lutely necessary that the conductors shall remain insulated 
from each other and from the ground, under all conditions 
of weather. The exigencies of heavy rains and snows ne- 
cessitate a construction which shall permit of a thorough 
insulation of the conductors and a drainage of the entire 
system. There are other minor points which require to be 
taken into consideration. Without going into details, it is 
sufficient to say that the conduit system has’ been 
tried on an extensive scale in Denver, Cleveland and 
Boston, and to a lesser extent in several other places, 
but in every case the continual interference and 
interruptions consequent upon its use have ex- 
hausted the patience of the traveling public and com- 











Vou. XVII... No. 5. 


pelled its abandonment. Ido not wish for one moment 
to convey the impression that the problem is an insoluble 
one. My attitude is rather that which was taken by Pro- 
fessor Tyn<lall some ten years ago upon the question of the 
practicability of domestic electric lighting by incan- 
descence. He had no doubt that the problem would be 
solved, but it was a great satisfaction to him to know that 
it would have to be done by somebody other than himself. 
I may, perl:aps, say that I think great progress has been 
made in this direction within the past year, and I cannot 
but feel that the disappearance of the overhead system 
from the streets of all our larger cities and towns is only a 
question of time, although the objections which have been 
most strenuously made to its introduction are for the most 
part rather of a sentimental than of a practical character. 

The storage battery system, both from the standpoint cf 
the public and of the street car manager, is an ideal solu- 
tion of the problem of electrical transportation. It has 
many features which especially commend it for city work. 
Each car isan independent unit, and hence no accident 
can materially cripple a well organized system. The idea 
of being able to store a large quantity of electricity in a 
box under the seats of acar, tocarry it around, and to draw 
from it a large amount of power, as required, is a most at- 
tractive one. Storage battery cars can be introduced in 
the existing systems, one car at atime. In cases of 
emergency they can be run over almost any route where a 
horse car can be run, not being restricted to the route of 
an electric conductor, and under ordinary circumstances 
the car can ‘be run just as rapidly and controlled just as 
effectively as it can be with the trolley system. 

All these advantages were recognized at an early day, 
and hardly had the storage battery beev invented before it 
was applied to street car propulsion. The first storage car 
was operated in Paris, in 1882, The system was put in 
practical service on one of the lines in Brussels, Belgium, 
and continued for two years. It was also introduced in 
1886, on the Madisun avenue line in New York City, and 
has been in Operation there eversince. The results of the 
ten cars now running on the Madison avenue line appear 
to have demonstrated that the system may, with careful 
management, be made thoroughly reliable. Each car will 
carry a full load on a straight and level track 
15 miles per hour, and will ascend grades not exceeding 
five per cent. and not more than 500 feet long at five 
miles per hour. A run of 40 miles can be made on a level 
track, which is considered a half day's work, with one 
charge of battery. The time required to replace the ex- 
hausted batteries with fresh ones is not more than two 
minutes. There are, however, two serious objections to 
this system which have thus far been sufficient to prevent 
its adoption in other than exceptional cases. One of these 
is the great weight of the batteries, and the other is the 
lack of reserve power in the emergencies which sometimes 
occur. In other words, two considerations enter into the 
question, fone of feconomy and the other of efficiency. 
To take up the question of comparative efficiency first, a 
very little consideration of the matter will show that the 
progress of the art, so far as yet developed, practically 
limits the use of storage battery cars to lines having very 
light grades—not more than five per cent. at the outside. 
Very many of our eastern cities, for instance, Springfield, 
Providence, Worcester, Albany, Troy and many others 
which I might mention, have very severe grades, from 
7 to 10 per cent., and some of them half a mile long. To 
start a heavily loaded car in bad weather on such a grade 
as this means an expenditure for a few seconds 
of from 50 to 80 h. p. Experience has shown 
that this is far too heavy a tax upon the powers 
of a storage battery. Even on comparatively level lines, 
in our northern climates, the occurrence of a heavy storm 
of snow or sleet necessitates the expenditure of an abnor- 
mai amount of power, and it is on just such occasions as 
these when everybody wants to ride, so that the cars are 
loaded to their utmost capacity, and great dissatisfaction 
prevails if there is any delay or any lack of sufficient ac- 
commodation. It is atsuch times as this that the ad- 
vantages of a distribution from a central station are most 
apparent. The whole number of cars, or extra ones if 
necessary, can be run, and any amount of power required 
to force them through obstructions and to keep them 
running on schedule time can be supplied from the power 
station. It is merely a question of burning more coal. 

Considering the economical aspect of the question, first, 
as to the original cost, it may be said roughly, the differ- 
ence between the storage and overhead line system is not 
very great. The whole outfit, exclusive of roadbed, track 
and building, for either system, will aggregate perhaps 
$10,000 per car. Now as tothe cost of maintenance and 
operation : 

A 16-foot car with two motors, such as are most com- 
monly used, will weigh 8,000 Ibs., of which 4,000 is electric 
apparatus. 

A storage battery car of the same size and capacity 
weighs 14,000 lbs., of which 3,800 is battery. 

A full load may be estimated at 30 passengers, weighing 
about 4,000 pounds. 

It will be seen that the storage battery car weighs nearly 
as much as two ordinary electric cars. It seems at present 
impracticable to operate a car with less than 3,800 pounds 
weight of battery, and unless great improvements are 
made there is little reason to hope that this weight can be 
materially reduced. 

What is termed the commercial efficiency of an electric 
railway is the ratio between the power generated by the 
steam engine and that exerted upon the car wheels. We 
may call the weight of the car body and truck, plus the 
full load of passengers, the useful load. 

The best authorities seem to concur in the opinion 
that it requires, roughly speaking, nearly twice as much 
power per unit of useful work done, with the storage 

attery system, that it does with the direct distribution 
system. The dead weight of the battery is nearly equal to 
that of a paying load of 30 passengers, and this load must 
be transported whether there are any passengers or not. The 
increased weight adds to the cost of renewal and repairs. 
both of the track and of the cars. 

The cost of horse power for drawing cars has been found 
by long experience to vary from 10 to 11 cents per car 
per mile. The cost of power for the ten storage battery 
cars on the Madison avenue line in New York is said to 
figure out 10.6 cents per car per mile, practically the same 
as horse power, 

A careful computation of the average cost of power by 
the direct distribution system, on a considerable numbe! 
of different lines in this country, shows that the cost for 
coal, attendance, real estate, oil and waste, repairs of ma- 
chinery and line, foots up 5.09 cents per car per mile. 

You will bear in mind that ] am now speaking solely of 
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the cost of power ; the greater part of the ex of any 
street railway company remain substantially unchanged 
whatever kind of power is used. 

We often hear people say, ‘‘what difference does it make 
to us how much the power costs the railroad company? 
We pay five cents per trip, no more, no less.” It is only a 
question of increasing or diminishing the profits of the cor- 
poration. But this is a very short-sigh way to look at 
the question. Increased economy in conducting transporta- 
tion means more frequent and less crowded cars, greater 
speed, more branch lines, and better accommodations in 
every way. You still have to pay your five cents, it is true, 
but you must remember that you get a great deal more for 
your money. 

1 once had occasion to study this whole question very 
minutely. In the fall of 1886, when the West End Street 
Railway Company, of Boston, was first oe I was 
commissioned ie President Whitney to make for him a 
careful investigation of the subject of electric propulsion, 
which he desired to apply to the entire street railway sys- 
tem of Boston. It was a gigantic proposition, for at that 
date there was hardly a dozen electric street cars runnin 
in this country. I was told by him at the outset that 
must confine my researches to conduitand storage systems; 
that anything in the shape of an overhead line was out of 
the question and would never be tolerated in Boston for a 
moment. I submitted my report to Mr. Whitney on the 
30th day of April, 1887. At that time no experience had 
been gained which would enable me to compute accurately 


«the cost of operation of the different systems, but the final 


result of my estimate then given to Mr. Whitney, of the 
cost of power per car per mile, was as follows: 


I Os oi. sacs inh a 94 49-4 op ot 8s 5-6 debeSe ase Sees ha sod 11 07 cents. 
I I IN a oso sb. dd cng ea biene csheneseoieds 7.34 ‘ 
Electric underground distribution................. eS AR: 
Electric overhead distribution... ..........ccccsccccccesecs =. ™ 


It will be seen that these figures estimated the cost of the 
storage system as a little over twice that of the overhead 
system. Experience has confirmed the substantial accuracy 
of my original estimate in respect to relative cost. The 
absolute cost for all electric systems is considerably greater 
than was anticipated. This is partly due to the item of 
repairs for the electric motor and gearing, which are found 
to be subject to much greater wear and tear than expe- 
rience had given reason to anticipate, and partly to the 
great increase in the number of passengers per car mile, 
caused by the popularity of the electric cars, which adds 
greatly to the loads carried. 

Mr. Whitney then authorized me to construct an electric 
car operated by storage batteries, and to give the practica- 
bility of the scheme a thorough test. his pioneer car, 
the very first electric car of the West End Company, 
was put in service in the early part of October, 1887, and 
was run for some time between Cambridge and Boston. 
A careful series of tests and measurements showed the 
cost of operation to be about the same as that of a horse 
car of equal capacity. The West End Company continued 
to experiment, putting down the next year an expensive 
conduit line on Boylson street, in Boston, and an overhead 
line on the extension of Beacon street in Brookline. The 
comparative results of the practical trial of the three 
systems was so favorable to the overhead line that 
the objections of the citizens of Boston were gradually 
overcome, and at length overhead wires were permitted to 
—— in the streets of the city proper. 

inally, I propose to consider the question whether 
there are any valid reasons why the. public should object 
to the introduction of electric railways, or why the muni- 
cipal authorities should hesitate to grant the necessary 
franchises. 

Are electric railways dangerous ? 

With a view of getting at the actual facts in the case, the 
Boston Advertiser, a few months ago, sent outa circular 
letter asking information from every city in which electric 
railways are in actual operation, from Portland, Me., to 
Galveston, Tex. It was asked what system was used in 
each place; whether there had ever been loss of life or in- 
jury trom the wires; whether there was any serious objec- 
tion on the part of the public to overhead wires, and what 
was the gencral opinion in the locality as to the effect of 
the introduction of electricity upon the street railway ser- 
vice? Replies were published from 64 cities and towns. 
All but four of them were favorable. Not one solitary in- 
stance of accident or serious injury from electric currents 
was reported. One of the objecting places was Newport, 
R. I., where it seems the ‘‘upper ten” strenuously opposed 
the introduction of anything that would popularize riding 
on the streets. 

An extraordinary amount of nonsense has been printed 
and talked in respect to the alleged dangers of both elec- 
tric light and railway wires. The public have been need- 
lessly alarmed by the exaggerated statements of interested 
parties, but, nevertheless, the danger is so small, as a mat- 
ter of fact, that the actual figures are ulmost astonishing. 
Most of the accidents which have been reported occurred 
in New York City. Yet the statistics show that in 1889, 
out of 1,467 deaths in New York City, by accidents of 
various sorts, only nine were due to electricity, a 
considerably less number than were killed by being 
run over by horse cars. Not a single death was 
recorded in Boston, although there are perhaps more 
wires there in proportion to the population than in New 
York. There are in the six New England States nearly 
140 are light stations, burning over 20,000 are lamps and 
distributing 30,000 h. p. of electricity through the streets 
of the principal citiesand towns. During the last 10 years, 
so far as I can ascertain, there have been but five deaths 
from electricity; four of these were employés of the light- 
ing companies, and one was a careless boy who climbed 
upon a shed and took hold of a wire. During the same 10 
years the steam railroads of New England have killed 
2,339 employés and 2,902 other persons; 5,241 against 5. 
Not only is electrical power far less dangerous than the 
same quantity of power used in other industries, but it is 
relatively safer, as the few accidents that do occur are 
among the employés. These remarks refer to electric 
wires in general. Now as to electric railway wires : 

I believe that it is an incontestable fact that not one 
single man, woman or child has ever been killed or even 
seriously injured by a 500-volt current, which is the highest 
pressure ever permitted upon electric railway wires. 
Every alleged case of accident by railway wires has, upon 
investigation, proved to be either without foundation, or 
to have been caused by an electric light current. When 
we consider that shocks have been experienced by men, 
women and children; persons of all ages and all sorts of 

physical condition, sometimes for a period of several 
minutes, experience seems to warrant the positive asser- 
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tion that the electric railwav current is not dangerous 
to human life, and that we may dismiss that question 
from further consideration. 

Many persons are alarmed at the vivid flashes of light 
which are often seen at night beneath the wheels of an 
electric car, and at the point of contact of the trolley 
wheel with the overhead wire, and are under the impres- 
sion that they must indicate a very dangerous electric 
pressure. Such, however, is not the case. In an electro- 
plating establishment at Ansonia, Conn., I once saw a 
workman accidentally set a tin pail filled with water upon 
a pair of electric conductors hear the dynamo. The pail 
instantly disappeared, being not merely melted, but being 
converted into metallic vapor, with a terrific flash which 
illuminated the whole building with a dazzling and in- 
stantaneous radiance; yet the current which produced this 
startling phenomenon was of such low pressure that it was 
impossible to detect its presence by the sense of touch, 
even by applying the hands directly to the conductors. 

The average speed of the horse car is about six miles per 
hour. The question is sometimes asked, How fa t may 
electric cars be safely run in a city street? One fact 
within my own knowledge will go far to answer this 
question. There is’ a heavily traveled street in Pittsburgh 
only 36 feet wide, containing a double-track cable road, 
which leaves not more than nine feet space on each side. 
At first the cable cars were run at the rate of seven miles 
per hour; afterward the speed was increased to 9} miles 
per hour. The records show that there are notso many ac- 
cidents under the present arrangement as there were before. 
Pedestrians and drivers are more careful and take fewer 
chances. The schedule rate of the electric cars in Cleve- 
land is nine miles per hour, and in some parts of Boston 
as high as 12. The value of an electric railway to the 

ublic is largely determined by its speed, but the econom- 
ical aspect of the question is equally important. If we 
make six miles per hour with horses, and nine with elec- 
tricity, each car does 50 per cent. more work without in- 
creased expense for conductors’ and drivers’ wages, which 
is an important item. Another economical feature due to 
the use of electricity is the ability to haul one, or even 
two, tow cars without loss of schedule time on special oc- 
casions when the traffic is unusually great. 

Nothing is more astonishing than the capacity of the 
electric cars to make their schedule time in the face of the 
heavy storms of a New England winter. It is a common 
sight tosee an electric car running, apparently with per- 
fect ease, up a heavy grade through snow a foot deep, push- 
ing or pulling other cars loaded to their utmost capacity. 

he total number of electric cars now running in this 
country is probably between 2,500 and 3,000. Of the whole 
number, I presume not more than 30 or 40 are operated by 
storage batteries. The fact that the overhead system, 
though introduced at a later period than either the storage 
system or the underground distribution system, has so far 
surpassed them both, goes far to show that as yet it is the 
only system which has been able to meet the various exact- 
ing requirements of our street railway service. 

I regret that the necessary limitation of time does not 
permit me to mention more at length the work of other 
American inventors, to whom the development of the elec- 
tric railway is largely indebted. Among them are Charles 
J. Van Depoele, of Chicago, now with the Thomson- 
Houston Company, at Lynn, who exhibited a car in cpera- 
tion in Chicago, in 1883; Leo Daft, whose motor drew a 
full-sized passenger car over the Mt. MacGregor railway 
at Saratoga, in 1883; and especially, Lieut. Frank J. 
Sprague, who designed, carried out and completed, the 
first installation of electric railroading on a large scale in 
the world, in Richmond, Va., in 1888. This was a road 12 
miles in length, with a great number of curves, a bad 
track, numerous grades of 10 per cent. and over, and an 
equipment of 40 motor cars. Laboring under enormous 
difficulties and drawbacks, Lieutenant Sprague succeeded, 
by the completion and operation of this plant, in establish- 
ing beyond peradventure the future supremacy of the 
electric street railway, and many of the characteristic 
features at that time designed and introduced by him have 
practically become standards in the modern system, and 
are found in nearly every one of the thousands of cars now 
in service. 

The limits of time compel me to content myself with the 
briefest possible reference to the most important develop- 
ment of electrical transportation which has yet come be- 
fore the public; the electric underground railway. This 
undertaking having been placed in the hands of electrical 
engineers whose competency cannot be questioned, and 
backed by ample capital, has proved in London a phenom- 
enal success. We are now assured that a syndicate of the 
most prominent capitalists of New Yerk have undertaken 
to establish a system of transportation upon the same plan, 
consisting of a network of tunnels at a depth of 100 feet 
beneath the surface, and connecting all important points 
not only in the city itself, but in the adjacent sections of 
Long Island and New Jersey. In sueh a system it neces- 
sarily follows that the train must be run by electricity to 
the exclusion of any other power. 

Every thoughtfu _— realizes that something must be 
done at once, not only to relieve the congestion of trafti: 
which already exists in the streets of New York, but to pro- 
vide for the enormous yearly increase which must be taken 
into the account. Statistics show that the traffic of the 
horse cars and elevated lines in New York has increased 
46 per cent. within the five years from 1884 to 1889. <A 
careful estimate which has recently been made of the 
movemeut of passengers in and about New York during 
the year 1890 gives the following amazing result: 


New York city (surface and elevated roads)................ 400,000,600 
2S, ans 5 dak hag ba phe 'aenad oh cued etal 38,000,000 
2 SEES, SP a Po ee ee a 90,000,000 
Staten Island and New Jersey ferries...................204. 85, 000,000 

ook cae ER en wee chaRhGRAtAddeekak 6 Ue eebRChehcD AL, Koen 603,000,000 


If the profit derived from carrying these passengers 
amounts to only one cent each per trip it nevertheless fig- 
ures up to the snug little sum of $6,000,000 per annum, 
which makes a very comfortable dividend upon a capital 
of $100,000,000. Such a system would admit of the run- 
ning of solid trains at very short intervals through the city, 
to and from al) points in the suburbs, in every direction, 
and I venture here and now to predict that within the next 
20 years, 1f not the next 10 years, electrical underground 
transportation will be brought to such a state of perfection 
that a passenger entering one of the central stations of New 
York may be deposited at his home station at any point 
within a radius of 10 miles in 15 minutes’ time and at a fare 
of five cents. Andthe magnificent result is to be the con- 
tribution to the convenieuce and the prosperity of the pub- 
lic of the electrical engineer. 








83 





Board of Electrical Control. 


The application of the Harlem Bridge, Morrisania & 


Fordam Railway Company for permission to use the trol- 
ley system of operating street cars by electricity came be- 
fore the Board of Electrical Control on the 23d. This ap- 
plication was filed several weeks ago, but was laid over in 
order to give Mayor Grant an opportunity to make some 
personal investigations into the bese | of the trolley 
system in Boston, and to enable Expert Wheeler to prepare 
a report as to the advisability of granting the franchise. 
Dr. Wheeler’s report was rend. It was entirely in favor of 
the proposed system, the necessary current for which was 
shown to be free from danger, and in using which all 
possibility of fire could be effectually guarded against. 
Additional proof of the relative safety of electric propul- 
sion was afforded by the statement that only five fatalities 
had been recorded during the last year on 266 electric rail- 
roads of the country, while on other railroads the number 
of deaths from accidents during the same period was 5,000. 

Mayor Grant said that his visit to Boston had convinced 
him not only that the trolley system had strong points in 
its favor, but that for outlying districts, such as that above 
the Harlem River, it could be adopted with unquestionable 
advantage tothe community. It would satisfy the impera- 
tive n that now exists for improved means of transit, 
and, judging from the results of his observations and in- 
quiries, would be likely to promote the growth of the 
population in the neighborhood of the ‘‘ Huckleberry Road,” 
as the line of the proposed railway is commonly called. 

The application was stoutly opposed by ex-District At- 
torney, Arthur C. Butts, Louis Heintz, who is a commis- 
sioner of the Street Improvement Department in the 
Twenty-third and Twenty-fourth wards, and Charles 8S. 
Simpson, who represented a number of persons owin 
property on Boston avenue. The principal arguments ad- 
duced were that many of the property owners had been 
induced to give their consent to the road through misrep- 
resentation; they had been told that a cable road would be 
laid, and when they found that electricity was to be used 
they protested against such an installation, which they 
considered would disfigure the streets; that it was incon- 
sistent to order down the wires in the lower parts of the 
city and then put them up in Harlem; that the wires were 
dangerous to life and property, and that the erection of the 
trolley lines was invariably a source of regret to the com- 
munities who adopted them. 

Mr. Hutchings, who represented the railway company, 
said that the proposed railway woull be of the greatest 
possible service to the inhabitants of the annexed district, 
who for a long time had been seriously inconvenienced in 
consequence of the slow and insufficient service, and that 
the opposition which had been raised was an interested 
and factitious one. It was now established beyond ques- 
tion that horse car service was miserably inadequate to 
the requirements of crowded or growing districts, and 
must shortly be entirely superseded by the cable or by 
electricity. Even the cable system was declining in favor, 
and in many places where it had been adopted it was 
taken out and replaced by electric traction. 

Commissioner Moss, who is connected with the Rich- 
mond road, the first large electric road installed in this 
country, said he was in a position to state that the results 
of the working of the trolley system were most satisfac- 
tory. It had been used at Richmond for many years with 
great success. 

The mayor added a confirmation of suitability of the 
trolley system, and moved that the resolution before the 
meaed should be amended to provide for the use of large 
cars, lighted by electricity; that wherever it was found 
practicable to lay the wires underground they should be 
so laid, and that the permission of the Manhattan Railway 
Company should be sought to the stringing of the trolley 
wires on the elevated structure in certain parts of the line 
so as to reduce the number of poles necessary. 

The resolution as amended was adopted, and the permit 
was granted. 


: Financial ) Intelligence. 
THE ELECTRICAL STOCK MARKET, 


A Dull Market.--The last ten days has witnessed a decidedly 
dull market so far as railroad shares are concerned. Can it be that 
people are getting tired of speculation in these shares? It seems 
so. Railroad building and railroad speculation has been overdone 
in this country. Railroads are run to suit the directors and the 
man who buys the stock knows nothing of the details of the man- 
agement. Corporations which are based on commercial or manu- 
facturing business are generally run in a different manner. 

Investments in Commercial Business Locreasing.— 
Legislation has come in to interfere with railroads, and the Inter- 
State Commerce Bill has decreased profits. Every financial zephyr 
brings a flutter to railroad stocks, and shares outside remain com- 
paratively steady. The market to-day is torn up at the prospect 
of silver legislation, and men know not whether to buy or sell. 
During all this period of uncertainty Western Union, Bell Tele 
phone, Edison, Thomson-Houston and other electrical stocks have 
a steady market and have not fallen to any appreciable extent. In 
some cases recently, these stocks have risen steadily, while the 
rest of the market was dull and _ lifeless, It is a 
very common thing to see in the financial columns 
of our daily papers statements relating to the forma- 
tion of large corporations assuming the business of well- 
known concerns in this country. England is more active than tne 
United States in procuring interests in our manufacturing aad 
other concerns. It may be that we will be following her example 
before long, and that business based on manufactures will be the 
premium investments of the future. Dealers in railroad shares on 
Wall street have had a hard;time for a number of years past. There 
are not the profits in the business there used to be. Speculation is 
leaving the railroad market as it has already left the mining mar- 
ket. 

The Electrical Business, with $600,000,000 invested in it, has 
taken some of the meney away from Wall strest, and at the rate at 
which it is going bids fair to take a good deal more. Investors 
want dividends and railroad shares are not showing up very 
well in this respect. Railroad bonds are harder to float now than 
for a long time past. The premium investments in London stocks 
to-day are based on manufacturing business in America. It is safe 
to say that when electrical investments are better understood by 
the public they will be as eagerly sought as any other. The early 
history of endeavors to float railroad and gas bonds must be in- 
teresting. The prejudice against a new class of investmen's can 
only be overcome with time. 
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The new census relating to electrical industries, if taken on 
the proper lines, will be likely to demonstrate the stability of elec” 
trical investments, and the safety of bond issues on electric plants, 
railways, etc. If, for instance, the census shows that 95 per cent. of 
the electric railways of the country issuing bonds have paid their 
interest regularly and principal when due, bonds covering these 
plants will bring better prices than ever before. 


The electrical business is growing very rapidly and gives 
evidence of enormous earning powers. It has surpassed the expec- 
tations of any of the original founders of the largest electrical cor- 
porations we have. The future bids fair to be as profitable, and 
presents great opportunities for investors. 


The Edison Company.—The report of this corporation as 
printed in our last issue presents a very excellent showing and 
demonstrates a large and increasing business, The report states 
that there are about 6,000 employés on its pay rolls and that the 
transactions of the past year aggregate $10,000,000. The year opens 
with orders on hand sufficient to keep the works running six 
months. There are in the United States and Canada 1,371,000 Edison 
lamps. Sprague motors to the amount of 27,679 h. p. were sold 
during the year. This company reduced the price of lamps 
recently, and states that its orders are more than doubled by 
doing so. The factory output is to be increased from 11,000 to 25,000 
lamps a day. The business of Bergmann & Company, which forms a 
part of the Edison Company, is reported to have increased 31 per 
cent. the last year. This company can well be proud of its showing, 
and its stock has been having a strong market during the week 
and increased six points from the last report. closing at 94. 


Westinghouse stock has had an active market durirg this 
week, and closes 34% points above last report. It is generally under- 
stood that the company has pulled out of its difficulties and is now 
on a satisfactory basis. Large buying orders have been received in 
Pittsburgh, principally from Eastern buyers. On Friday last over 
2,000 shares of Westinghouse were purchased on the Pittsburgh 
Exchange. The stock closed in Boston on Saturday et 84. F. Z. M. 

The Closing Quotations of electric stocks, from F. Z. Maguire 
& Co., Electrical Securities, etc., 18 Wall street. New York, on Sat- 
urday, Jan. 24, 1891, in New York, Boston and Washington, and in 
Pittsburgh, Jan. 23, were: 


Capital- 
Name of Stock. Par. ization. Hid. Ask’d. 
NEW YORK. 
Western Union Telegraph Co............ 100 86,200,000 7844 7854 
American Telegraph & Cable .. .......-.100 14,000,000 83 85 
Central and South American 5,000,000 *145 160 


2,000,000 *210 


eee LA ose hctde a te adiea 
7,716,000 104 107 


Oommercial Cable Co ...... ccccccecsecses 
Postal Telegraph Cable...............-..++ 5,000,000 39 41 
Edison General Klectric Co................ 9,503,500 94 95 

« - Deferred....100 2,496,500 .... .... 





Consolidated Electric Light............... 100 =—-:1,928.400—.... 
Edison Electric Illuminating Co..........100 2,567,800 70 
United States Electric Light,.... ...... 100 1,500,000 30 
North American Phonograph............ 100 =6,200,000 .... 
BOSTON, 
Thomson-Houston Biecbrle OO... 40.020 0805 25 6,000,000 43 4354 
- preferred.. 25 4,000,000 2534 25% 
” ” Series C.... 10 Pas, thes 
« " Series D. .. 10 120,000 5% 6 
- International Co...... 109 BOUROUO on... cece 
Thomson Welding Co...... ee Sl 
” European Welding C Wid osscdce ite 100 =: 1,000,000 = 58 60 
Ft. Wayne Electric Co.................+.. 25 4,000000 11 11% 
Telephone: 
ota oi i She sale Chee che ele 100 12,500,000 203 204 
TR ceca n uns ukhs Aakhsee «9.0 ¢84 100 4,800,000 49 50 
New England......... i tilpietisecsaed 100 10,304,600 51 52 
sss ak cheer dias canes . 10 1,280,000 60c. 70c. 
UE ATROTOORR. 000 ccsccsccceveccccvce 10 400,000 ws 14 
MISCELLANEOUS. 
Edison Phonograph Doll.................. 10 =1,000,000 1 1% 
WASHINGTON. 
Pennsylvania Telephone....... pap senes on 50 750,000 25 
Chesapeake & Potomac................... 100 2,650,000 *63 ee 
American Sreqnonnene vndans chantieait ae 10 600,000 9% 10 
United States Electric Light (Washing- 
Cs tena kode eek ieass dees te? take 100 300,000 138 150 
eon and Soldiers’ Home Electric 
BUR os Sata toh cackacgcndedak tees ns 50 - 352,000 58 59% 
Geargetow n and Tennallytown . a 200,000 49 55 


PITTSBURGH, 
Westinghouse Electric Mfg. Co.......... 50 = 5,000,000 814 9 
Telephone Quotations.—Col. 8. G. Lynch, broker, 153 Mon- 
roe street, Chicago, furnishes quotations on Telephone stocks as 
follows: 





Chicago..... ‘ . $250@$280 | Cumberland. $60@ $62 
Central Union .... ; 56@ 58| Wisconsin. aaa o es 118@ 120 
Michigan..... ie 90@ 91] Bell of Missouri........ 160@ 165 
Great poaenaen... -. 08 BOW GMI... 05... 0000 00 20@ 22 
Colorado........ 3i@ 36| Missouriand Kansas.. 54@ 56 
Rocky Bosntain Bell. 40@ 43 | 
ELECTRIC LIGHT STOCKS, 
Chicago Are Light and 


| Chicago Edison...... . $128@ 130 
ER nae aes ea $85a@ 90 








NEW INCORPORATIONS. 


The Abilene Electric Light and Power Company, 
Abilene, Tex., has been incorporated, with a capital stock of $20,000, 
to erect an electric light plant. 


The Grand Bapids (Mich.) Electric Light and Power 
Company has been incorporated with a capital of $100,000, all 
paidin. The stock is divided among 15 persons. 


The Chicago Incandescent Light Company, with a 
capital stock of $15,000, for the manufacture of electrical supplies, 
has been incorporated. The incorporators are: C. S. Olmstead, E 
S. Osgood and H. R. Husted, 


The Carondelet ("lo.) Electric Light and Power Com- 
pany has received its charter and the following officers have 
been elected: president, John Krauss; vice-president, O. A. 
Haynes; secretary, F. W. Mott; treasurer, R. J. Kilpatrick. 


The Gloversville (N. ¥.) Electric Railway Company has been 
incorporated with a capital of $40,000. The directors are Daniel B. 
Judson, Samuel H. Shotwell, Daniel F. Cowles, Alva J. Zimmer, 
William C. Mills, James 8. Hosmer, Ralph Glascow, Horatio L. 
Burr, Edward M. Brown, Orville Brown and E. L. Heacock. 


The Dunkirk and Fredonta Rapid Transit Com 
pany has filed articles Of incorporation in the Secretary of State's 
oftice, at Albany, N.Y. The company is formed to construct a 
street surface railroad, about nine miles in length, to be operated by 
electricity, compressed air or other power. The capital is $90,000 
and the directors are Oscar W. Johnson, William Martin, John R. 
Patterson, Samuel J. Gifford, Frank L. Shaw, Byron Rathbun and 
William E. Gandee. 





The Falton & East Clinton Street Railway and Power 
Company has Deen incorporated at Fulton, Whitside County, 
LL, capital stock $20,000, to construct and maintain a street rail- 
way between some point in Fulton, Ill, and the eastern terminus 
of the wagon bridge now constructing between Garden Plain in 
Whitside County, and the city of Clinton, Ia., and to furnish light 
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and power. Thomas A. Hard, George S. Sarden and Clarence Green 
are theincorporators. 

The Ongley Electric Company with a capital of $750,000, has 
filed articles of incorporation at Trenton, N. J. The trustees are: 
T. W. Robertson, of Orange, N. J.; Henry H. Hall, of East Orange, 
N. J.; Joseph T. Thompson, of West Islip, Long Island, N. Y.; 
Charles E. Ongley, of Plainfield, N. J.; George Taylor, of Roselle, 
N. J.; William W. Henshaw, Jr., of Brooklyn, N. Y.; Henning G, 
Taube, of New Brighton, S.I. The offices of the company are in 
Jersey City and New York City. 





AFFAIRS OF THE COMPANIES 


Telephone Dividends,—The Chesapeake & Potomac Tele- 
phone Company, of Washington, D. C., has declared a dividend of 
75 cents on each share, payable on the 26th inst. 


The Narragansett Electric Light Company, of Provi- 
dence, R. I., has increased its capital stock from $490,000 to $600,000 
and the addition will be offered to shareholders at par. The late 
annual statement showed 8 per cent. paid on $400,000, and a surplus 
of $20,000. 

The Essex Electric Street Railway Company held its 
annual meeting at Salem, Mass., last week und elected the follow- 
ing directors: King Upton, J. Howard Fallon, Frank W. Stanley, 
William F, M. Collins, Joseph M. Parsons, William D. Dennis, 
Frank E. Farnham. 


The Thomson-Houston Electric Light Company, of 
Augusta, Ga., held its annual meeting last week, and all the old of- 
ficers were re-elected as follows: President, Wm. H. Fleming; sec- 
retary and treasurer, Wm. McCarroll; directors, W. H. Fleming, 
F. E. Fleming, L. T. Blome, C. H. Oetjen, C. H. Phinizy, C. E. Coffin 
H. C. Roney, D. L. Fullerton, and E. I. Garfield, of Boston. 


The Edison Electric Illuminating Company, of Brook 
lyn, N. Y., held its annual meeting for the election of directors 
last week, at which the annual report was submitted and the di- 
rectors for the ensuing year elected by a vote which was practically 
unanimous, there being 12,120 shares represented out ofa total of 
13,500. The ticket elected is as follows: Joseph E. Brown, Eugene 
Crowell, C. E. Crowell, Ethan Allen Doty, F. S. Hastings, C. N. 
Hoagland, Samuel Insull, D. R. James, Martin Joost, W. H. 
Murtha, Edwin Packard, G. F. Peabody, Charles M. Pratt. 


The Edison Illuminating Company, of this city, had its 
annual meeting last week at 16 Broad street, about 85 per cent. of 
the shares being voted. The issue of $250,000 in bonds was ap- 
proved and the following directors were elected: R. R. Bowker, C. 
H. Coster, Charles E. Crowell, Thomas A. Edison, J. Buchanan 
Henry, E. H. Johnson, J. P. Marquand, D. O. Mills, George Foster 
Peabody, F.S. Smithers, Spencer Trask, Henry Villard, and J. 
Hood Wright. The reports of the company’s business for the year 
showed that the net profits had increased from $124,000 for the pre- 
ceding year to $229,000 for 1890. 

The International Okonite Company (Limited), of New 
York and London, has declared a dividend for the six months end- 
ed December 31st, 1890, on the capital stock of the company, at the 
rate of 8 per cent. on the preference and 10 per cent. on the ordinary 
shares. As stated in our columns last July, this company is the 
consolidation of the Okonite Company of America and Messrs. 
Shaw and Connelly of England, both prominent manufacturers of 
insulated wires and cables for electrical purposes. This liberal 
dividend shows an immense business done by the International 
Okonite Company during the first six months of its existence, and 
while much of this has been acquired in America, the business done 
abroad has been considerable. 


| - Special Correspondence. 


NEW YORK NOTES. 


OFFICE OF THE ‘HE EL ECTRICAL WORLD, 
167-177 TIMES BUILDING, NEW YORK, Jan. 26, 1891. 


Mr. H. C. Corson, of the Goodrich Hard Rubber Company, 
Akron, O., is in the city. 

Mr. Frank Palton, of the firm of R. Hollings & Co., Boston, 
was in the city this week. 





Dr. A. F. Mason, general manager of the Simplex Company, 
has been in New York for a few days past. 


Mr. James A. Wright of the Federal Telephone Company, 
of Montreal, Canada, is in the city for a few weeks. 


Mr. George A. Kessel, representing Alexander H. Revell, 
dealer in electrical fixtures in Chicago, is in the city. 

Brooklyn, N. ¥.—The trial of the Flushing Street Railway 
has proved satisfactory. The equipment is the overhead trolley 
system of the Westinghouse Company. 

The total tax receipts of the State of New York for 1890 upon 
telegraph and telephone companies’ earnings was $21,462.06, and 
upon capitalization of the same companies, $24,247.70. 

Mr. Louis Walsh, of the Crosby Electric Company, left on a 
trip through the South this week. Mr. John H. Wood, of the same 
company, also started this week on a trip through the West. 

The Northern New York Electric Light Company is 
reconstructing its lighting system in the Twenty-third Ward, where 
it was cut down Jast year by order of the Board of Electrica] Con- 
trol for failure to comply with the regulations of the Board. 

Mr. George C. Field, of the Edison [lluminating Company, 
and who was for a number of years connected with Messrs, F. M. 
Kimball & Co., of Boston, was the recipient last week of a beauti- 
fully engraved gold fountain pen from the employés in his depart- 
ment. 


The Franklin Electrical Society has been organized by a 
number of young men interested in electrical science. Some very 
interesting papers have been read, and the society promises to meet 
with success. All communications should be addressed Nos, 239-241 
East 57th street, this city. a 





NEW ENGLAND NOTES 


BRANCH OFFICE OF THE ELECTRICAL WoRLD, \ 
Room 8, Cook Building, cor. Franklin and Congress Sts., 
Boston, Jan. 24, 1891. J 
The Pettingell-Andrews Company is filling some heavy 
orders for South America and Mexico. 
The Mousam Waterand Electric Light Company asks 
for incorporation. The company is located at Kennebunk, Me. 
Holyoke, Mass.—The electric light plant will be in operation 
by April next. The power used is to be half steam and half water 
power. 
The Kast Middlesex Street Railway Company is consid- 
ering the advisability of adopting electricity on its line between 
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Chelsea and Woburn,’thereby reducing the time from two hours, as 
at present, to 45 minutes. 


The Johnson Electric Train Signal Company will re- 
move its office from Boston to its factory at Woburn, Mass., 
Feb. 1. 


The Electric Mutual Insurance Company of Boston, 
although only organized May 15, 1890, makes a wonderful showing 
in its first annual report, just out, which speaks well for tbe con- 
servative manner in which it is being managed. 


Damaged by the Storm.—The past week has been one of 
severe trial tothe telegraph, telephone and electric lighting com- 
paniesin this city, but the ease and rapidity with which they re- 
covered and put everything in working shape speaks well for the 
system. 


The Thomson-Houston Electric Company has just 
closed a contract with the West End Street Railway, of Boston, to 
furn'sh 34 large generators of 480 nominal horse power, a total nom- 
inal horse power of over 16,000. This contract will amount to nearly 
$560,00°. 

The Thomson-Van Depoele Electric Mining Com- 
pany is making some large contracts in different parts of the 
country and is constantly bringing out some new and improved- 
apparatus in this field which is destined to assume immense pro- 
portions in the near future. 


The Stanley Electric Company’s new quarters in the 
Morton Block, in Pittsfield, Mass , are being fitted up with shaft- 
ing, and the new machinery is being built. It is expected that the 
shop will be in running order by Feb. 1, and that it will be turning 
out its product by the first of March. 


A New Trolley System.—An improvement in the trolley sys- 
tem is claimed by the invention of George C. Bossom, Jr., of Law- 
rence, Mass. It is claimed that by this system in case of a break 
the wire is rendered harmless and allows sections of 500 feet or 
more to be automatically cut out of the circuit and the location of 
the break instantly shown at the power station. 


The Soston electric roads during the recent winter 
storms have had as severe a test as they are likely to have in some 
time and it must certainly be said in their favor that as far as the 
West End Railroad of this city is concerned they compared 
very favorably with the horse cars or steam roads centering here 
for promptness and reliability, the cases being very rare indeed 
when cars were unable to run. 


The Boston Electric Club held its inaugural dinner for 1891 
at Young’s Hotel last week. The attendance, while not as large as 
on some past occasions, was very enthusiastic as regards the future 
success of the club. Addresses were made by a number of the 
officers and members, which were listened to with marked atten- 
tion, and it seemed to be the unanimous opinion of al) that the 
club was entering upon a season of great progress and success. 


Lowell, Mass.—The total expenses of the lighting department 
for the past year were $56,286.88. There are 179 electric street lights, 
24 more being located but not burning. These lights are furnished 
the city under a contract executed in 1890, for a term of three years, 
at the rate of 40 cents per light per night, the lights burning all 
night. There are 912 gas street lights, for which the city pays dif- 
ferent prices, according to size of light, and there are 433 gasoline 
lights, mostly located in the outskirts of the city. 


West End Affairs.— President Whitney, of the West End 
Street Railway, is quoted as saying: ‘“‘The statements that have 
been made concerning our increased expenses by reason of the re- 
cent storms have been very much exaggerated. We operate about 
160 electric cars, of which about 20 are on the Boylston street route, 
and only on this route were any motors damaged. The increase in 
our gross earnings this month, notwithstanding the storms, is more 
than all the damage or increased expenses sustained by us and the 
Thomson-Houston Company, wh'ch maintains the electric equip- 
ment, combined. Our new large cars are carrying from 30 to 50 per 
cent. more passengers than the cars they replace. Our gross in- 
come is still increasing as compared with last year by more than 
$1,000 per day.” 

The Pittsfield (Mass.) Electric Railway Company has 
awarded a contract to the Westinghouse Electric and Manufactur- 
ing Company for the electric equipment for four cars, The equip- 
ments will consist of two 15-horse motors for each car, which will 
be sufficient to take one car with a trailer over the heaviest grades 
on the road at the rate of five or six miles an hour. The equipment 
is to be delivered and ready for use by June 1, which is early enough 
for the summer traffic. The contracts for the trucks, poles, etc., 
have not yet been awarded but probably will be in a few days. The 
system used provides an overhead wire with return rail circuit. 
The change will more than double the trips made daily by each 
car—that is, each car will make 14 instead of seven trips daily. The 
power will probably be furnished by the Pittsfield Electric Com- 
pany, whose office is on Cottage Row. C. A. B. 





PHILADELPHIA NOTES. 


BRANCH OFFICE 0 OF ¥ THE ELECTRICAL WORLD, 
31 CITY BUILDING, PHILADELPHIA, Jan. 24, 1891. } 
The Wells Electric Construction Company, of Osceola, 
Pa., has made an assignment. 


Messrs. Vallee Bros. & Co. have taken the agency for 
Philadelphia and vicinity for the ‘‘ Economic” lamp and “ Bryant” 
sockets. 

Mr. Hunter, representing the Safety Insulated Wire and Cable 
Company, of New York, isin the city taking orders for the com- 
pany’s celebrated cables from a number of new companies. 


The Globe Electric Cordage Works, of this city, have 
made arrangements with the Pettingell-Andrews Company to 
handle their Oehrle flexible cord in the New England States. 


Messrs. Reed Brothers, of Pittsburgh, were in Greensburgh, 
Pa., last week conferring with the citizens as to what inducements 
they would offer to locate a plant for the manufacture of electric 
light and telephore wire there. They propose that the citizens sub- 
scribe $20,000 worth of stock and donate a site in, or near town, on 
which to erect shops. Should their proposition be accepted, the 
works will be built at an early day. 


Recent Sales.—The isolated lighting department of the Thom- 
son-Houston Company, of which Mr. Charles K. Westbrook is the 
manager, is doing a large and increasing business, and has recently 
made some important sales, among them being an 800-light incan- 
descent plant for use in the Monmouth Park Hotel, one of 450 lights 
to the Eastern State Penitentiary, an 18-light are light plant for 
the clothing house of Yates & Co., on Chestnut street, anda 100 
light incandescent plant for the Mutual Oil Company, of Reno, Pa. 


The Heisler Electric Light Company.--It was my pleas- 


ure to be shown through the new works of the Heisler Electric 
Light Company at Gloucester recently, and to examine the pro 
gress in the different departments. This company has systemati 
cally arranged for the manufacture of motors, dynamos, lamp* 
electric measuring instruments and every practical device used iv 
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connection with the distribution of electric lights. The company 
has a floor space of over 15,000 square feet, and this gives a capacity 
for turning out a large amount of work. The Heisler Company has 
established for itself an enviable reputation for its long distance 
electric lighting system, and with the present facilities will be able 
to supply the increasing demand for its goods. 


The Tatham Underground Conduit.— Mr. James Tatham, 
of this city, has invented an underground conduit which promises 
to meet with great favor for use in systems of electric railways. It 
has an entire highly insulated circuit. The conductors are copper 
tubes surrounded by a textile insulation saturated with a com- 
pound such as has been in successful use on cables for several 
years. The pipe thus insulated is forced into an iron pipe, both 
the copper, insulation and iron having a slot cut through to admit 
the plow or brush making a contact with the interior of the copper 
pipe. The edges of this slot are thoroughly protected by having the 
iron pipe of a particular construction, and in practice the slot may 
be inclined in any direction without affecting the insulation. The 
joints are very simple and effective, securing the perfect:continuity 
of conductor and insulation. This tubular conductor is secured by 
brackets to the sides of a wooden box used for drainage, having a 
slotted iron top. This box is provided at intervals with flush holes 
connecting with small manholes, into whica ail the dirt collecting 
in the boxes is swept by suitable brushes attached to the car. It 
will readily be seen that a very heavy current can be carried on a 
tube of comparatively small diameter, at the same time offering a 
large surface for contacts. Mr. Tatham has a model laid at the 
works of Tatham & Brothers provided with *a truck and operated 
bya %h.p.C. & C. motor. This truck was loaded to 125 pounds 
and ran very smoothly, even when the tubes were filled with 
water. 

The Philadelphia Edison Electric Light Company held 
its annual meeting last week, and important business was trans- 
acted. Mr. Frederick Prime was elected president of the company. 
In the report which Secretary G. V. Sloan submitted there wre 
figures to show that the company with a capital stock of $1,000,000 
had made $202,000 of gross earnings during the past year, and 
the expenditures amounted in all to about $139,000, leaving a net 
earning of $63,000. The plant on Sansom street, above Ninth, is 
valued at $1,034,000. It now supplies 54,300 incandescent lamps of 16 
c. p., and has orders for 2,000 more. The full capacity of the plant 
is 67,500 lamps. The company pays a royalty of 30 per cent. to the 
Edison Electric Light Company, of New York, which controls all 
the Edison patents. As the Philadelphia company has issued 
$300,000 debenture bonds, the New York company at once de- 
manded $90,000 royalty, as the contract between them required a 
royalty of 30 per cent. on the additional capital. President Brown 
explained at the meeting that a compromise had been effected with 
a note for $30,000, payable in five years, and non interest bearing. 
The following gentlemen were then elected directors of the com- 
pany: Samuel B. Huey, D. 8. Lindsay, John Lucas, Arthur Col- 
burn, Joseph P. Ord, Amos R. Little, Charles M. Swain, William 
T. Tiers, Frederick Prime, George B. Woodman, R. D. Work. The 
board organized by electing Mr. Prime president; Samuel B. Huey 
vice-president, and A. V. Sloan secretary and treasurer. 

ww. Fo, 





WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, | 
465 THE ROOKERY, CHICAGO, Jan. 24, 1891. f 

‘Mr. KF. H. Winston, president of the Illinois Electric Mate- 
rial Company, is at present combining business and pleasure in the 
South. 

Mr. C. A. Ross, manager of the Kansas City oftice of the 
Thomson-Houston Company, has recently contracted with John P. 
Craig, of Memphis, Mo., for a 30-light are machine with construc- 
tion. 

Telephone Taxes.—The corporation was enriched last week 
by the payment of $12,000 by the Chicago Telephone Company, that 
sum being three per cent. of the gross earnings of the concern for 
six months. 

The Street Railway Review will very shortly issue its first 
number. Manager Kenfield is doing his utmost to issue a paper that 
will be worthy the careful perusal of every one interested in «treet 
railway matters. 

World’s Fair.—The lake front has finally been agreed upon, so 
far as the property holders are concerned, as the site for the build- 
ing for electrical exhibits. All objections have been withdrawn by 
owners of property. 

The Illinois Electric Material Company, Rookery Build- 
ing, Chicago, reports an increasing popularity for the Star Electrix 
Company’sswitches and specialties. The new lamp socket of this 
company is meeting with considerable demand. 


The Belding Electric Motor Company suffered the loss of 
its extensive works by fire last week. The loss is $225,000, with in- 
surance to three-quarters of that amount. The building was held 
in joint lease with the Standard Metal Manufacturing Company. 


The Sunbeam Incandescent Lamp Company has re- 
moved its offices from the corner of Randolph and Canal streets to 
805 Chamber of Commerce Building. The new location will present 
many advantages for the proper prosecution of the company’s rap- 
idly increasing business, 

Yr. F. H. Whitney, of Cincinnati, O., has been a visitor in 
Chicago during the past week. Mr. Whitney has lately returned 
trom a business trip through England and France, and has much to 
say Concerning the great superiority of the American methods and 
systems of electric lighting over those of the countries mentioned. 


Messrs. English, Worse & Co.,of Kansas City, Mo., have re- 
cently shipped to Garnet, Kan., a 60 h. p. “Ide” engine, to be used 
in a combined electric light and water works station to be erected 
by the city. This company has also sold to the Butte City (Mont.) 
Gas Light Company a 50 h.-p. steel boiler, and has contracted with 
Swift & Co., of Kansas City, for a compound duplex pumping en 
gine of 10,000 gallons per minute capacity. 

‘* The Commercial Rating of Electric Generators, a 
paper read by Mr. T. G. Grier, at the regular meeting of the Chicago 
Electric Club last Monday evening, provoked an interesting discus. 
sion. Mr. Grier’s paper was a plea in favor of the use of accu- 
rate technical units of measuremert in the rating of dynamos. Re- 
marks in favor of the use of such units were made by Messrs. Cut. 
ter, Byckley, Dow, Lounsbury, Wilmerding and Kohler. Alex. 
Kempt and E. A. Sperry both spoke in favor of retaining the pres- 
ent method of rating the capacity of generators in horse power and 
lamps. H. C. E. 

CINCINNATI, Jan, 24, 1891. 

Kdison Company in Cincinnati.—The deeds to the property 
purchased for the Edison General Electric Company’s Cincinnati 
Building were given to Henry Villard and others of New York this 
week, and reconveyed to the Cincinnati parties, who will conduct 
t ‘2 Company's busiuess here as an Ohio corporation, The lots com- 

prise 100 feetfvo ut by 98 feet deep on Highth street within half a 
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square of the new city building. On the site there will be erected a 
stone or iron building six stories high, the whole of the structure 
to be occupied by the Edison Company. It will be one of the finest 
buildings of the city. 

The South Covington (Ky.) and Cincinnati Street 
Railway Company will soon begin to run its cars by electricity 
across the Ohio River Suspension Bridge. This will unite the two 
cities by an electric road, the cars running almost from the Latonia 
race course in Kentucky to Fountain Square and the post office in 
Cincinnati. The double trolley system will be used. 





SOUTHERN NOTES. 


NORFOLK, Va., Jan. 24, 1891. 

Pulaski City, Va.—An electric light plant will be erected by 
the Pulaski Iron Company. 

Danville, Va.—An incandescent plant outfit is to be added to 
the city electric arc light plant. 

The Houston (Tex.), Electric Light Company has been 
incorporated with a capital stock of $25,000. 

Staunton, Va.—The Staunton Electric Light Company has re 
cently added more machinery to its clectric light plant. 


Wheeling, W. Va.— A new building is being erected by the 
Wheeling Electrical Company for its electric power and light plant. 

Fort Worth, ‘Tex.—The new electric street railway to River- 
side is approaching completion and cars will be running within a 
week, 

Port Deposit, Md.—The Globe Gas Light Company, of Rich- 
mond, has been awarded the contract for lighting the city by elec- 
tricity. 

Tampa, Fla.—The Florida Electric Company, which recently 
increased its capacity, has been awarded a contract by the city for 
electric lights. 

Union Springs, Ala.—An isolated incandescent electric light 
plant has been installed in the cotton mill of the Union Springs 
Cotton Mill Company. 

Dayton, Tex.—Negotiations are reported as pending between 
the city council and the electric light company for the establish- 
ment of a municipal electric light plant. 

Orangeburg, S. C.—The electri¢ light plant has been finished 
and the lights were turned on one day last week. The company 
has increased its capital stock to $36,000. 

The People’s Electric Light and Gas Company, with 
$10,000 capital stock, has been incorporated at Birmingham, Ala., 
by G. W. Beggs, J. E. Lee, and H. T. Beggs. 

Birmingham, Ala.—The capital stock of the Stevens Elec- 
tric Company will be increased to $50,000 and additional machinery 
will be put in to the company’s electric light plant. 

Baltimore, Md.—Two Westinghouse incandescent dynamos 
and other additional machinery have recently been added to the 
electric light plant of the Brush Electric Company. 

Middlesboro, Ky.—An incandescent dynamo and other ad- 
ditional machinery will be added to the electric light plant of the 
Middlesboro Electric Light, Heat and Power Company. 

Valdosta, Ga.—The Valdosta Electric Light Company has been 
organized to erect and operate an electric light plant. M. B. Lane 
is president, W. K. Thomas vice-president and B. W. Benley secre 
tary. 

Point Clear, Ala.—It is stated that S. W. Seoy, of Chicago, 
is negotiating for the purchase of the electric light plant and other 
property owned by the Eastern Shore Railway and Navigation 
Company, of Mobile. 

Laurens, S. C.--The new electric light plant has been com- 
pleted and the lights were turned on for the first time quite 
recently. Only 20 are lights are at present in operation. The in- 
candescent lamps, on account of the delay in the arrival of the 
switchboard, were not turned en. 


Henderson, N. C.—The Henderson Electric and Gas Light 
Company is reported to have sold its plant to a stock company, 
which has been organized with W. H. S. Burgwyn as president, J. 
R. Young as vice-president, and J. P. Taylor, secretary. The new 
company will improve and enlarge the property. 

Buena Vista, Va.—The new electric light plant which is the 
property of the city, though having been but a short time in opera- 
tion, has the patronage of eight hundred incandescent lights, the 
profits arising from them enabling the town to pay all expenses of 
operating the system, making the street lights free. 


Point Cedar, Ala.—The negotiations which have been pend- 
ing between S. W. Lea, of Chicago, for the purchase of the electric 
light plant and other property belonging to the Eastern Shore 
Railway and Navigation Company of Mobile has been successfully 
terminated and the new incorporation will proceed to make a 
number of contemplated improvements, enlarging the electric light 
plant, ete. 


Memphis, ‘Tenn.—The Memphis Light and Power Company 
has recently completed the erection of a new electric light station 
on Myrtle, near the corner of Beale street, at a cost of $500,000. The 
building was constructed under the supervision of Mr. M. C. Ram- 
ellson, of the engineering department of the Thomson-Houston 
Electric Company, of Boston, Mass. This station when completed 
will probably be the most perfect in all its appointments for 
electric light purposes of any electric light station in the South. 
The building is 113 feet in width and 134 feet in depth, and is practi- 
cally two stories in height. Two shafts run parallel with the aggre- 
gate length of the building, 210 feet, which are to drive thedynamos 
onthe second floor. For power purposes these shafts are among the 
largest in use, being 64 in. in diameter. They are being erected by 
the Holly O.:k Machine Company, of Worcester, Mass., after designs 
furnished by the engineering department of the Thomson-Houston 
Electric Company at Boston. The next room ia the centre of 
the building is the engine room, where are in position two com- 
pound condensing engines of 500 h. p. capacity each, one furnished 
by the McIntosh & Seymour Company, of Auburn, N. Y., and one 
by the Harris-Corliss Company, of Providence, R. I, The McIntosh 
& Seymour engine is of the double tandem type, with one inde 
pendent Knowles condenser. The Harris engine is also of the 
tandem type, with condenser, operated by the crank. In the boiler 
room are four 250 h.p. Hazleton boilers of the porcupine type, 
which are entirely new in this part of the country. In these 
boilers is represented one of the most essential feature of an electric 
light station, the economy of fuel. ‘Thirty-six dynamos of various 
types will be placed in the dynamo room on the second floor, all of 
which are furnished by the Thomson-Houston Company. ‘I hese 
dynamos will represent a capacity of about 12,000 incandescent and 
1,200 are lights, besides four railroad generators. The City & 
Suburban Railroad will be driven from this station. The building is 
what is termed a fireproof structure and is built of brick and iron. 
Mr. Ramellson, the engineer in charge, says that the station is one 
of the best and most com plete in every detail ever erected by the 
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Thomson-Houston Company. The Memphis Light and Power 
Company has the contract for ten fyears of lighting the city, and 
the capacity of the new station will enable them to furnish a ser- 
vice equal to any in use in any of the large cities of the North and 
East. It is probable that the street railway will be furnished with 
motive power from this station, although the company is not pre- 
pared to make any statement to that effect at present. V.N. B. 


WASHINGTON, D. C., Jan. 24, 1891. 


Proposals to introduce systems of fire alarm and patrol box 
telegraph have been made to the Commissioners of the District of 
Columbia by the Gamevvell Fire Alarm Company of New York City, 
and the Municipal Signal Company, of Boston. The two proposi- 
tions were referred to the Board of Electrical Control. 


National Electric Company.—Senator Davis a few days 
ago introduced into the Senate a bill incorporating the National 
Electric Company, of the District of Columbia, naming as incor 
porators A. A. Pope, Boston, Mass.; W.S. Opdyke, New York; O. 
D. Baldwin, New York: H. L. Horton, New York; D. B. Dewey, 
Chicago; W. T. Richards, Chicago; John Johnson, Jr., Chicago; 
R. F. Henry, St. Paul, and H. C. Truesdale, Minneapolis. The bill 
provides “that in any of the streets, alleys, roads, lanes and high- 
ways of the District of Columbia and at the sole cost of said cor- 
poration, who shall leave in as good repair as when work is begun 
by it upon said streets, aileys, roads, lanes and highways in said 
District and subject to the regulations and restrictions of the 
Commissioners of said District the said corporation may 
of any material or device construct and maintain channels 
or conduits under ground, through which to distribute or 
conduct electric currents for electric lighting, electric motive 
power and other purposes for which electricity may be used, and to 
do these things may place or permit others to place, in such chan- 
nels or conduits, wires, cables, or other things suitable or requisite 
to the performance of or necessary as an aid or agent in carrying 
out any or all the purposes or objects stated therein. It may operate 
its property and machinery and generate electricity for all or any 
of said objects by steam power or other motors or power. It may 
construct for the needs of its employés and the use of its business 
such buildings and structures as may be necessary. The company 
is to supply electricity to persons, firms, corporations and the gov- 
ernment, and is to make such connections with buildings as may be 


necessary. It is intended to lease conduits and channels at a rental 
not to exceed six per cent. of the cost of construction. The capita) 
stock is to be $250,000.” KE. A. O. 


ai 


From our own Correspondent. 


LONDON, Jan. 14, 1891. 
Electrical Mining Plant.—'The General Electric Power and 
Traction Company, which has made a specialty of mining work, 
supplied during the past year motors and dynamos for this purpose 
to the amount of 1,000 h. p. 


Storage Battery Traction.—During the year 1890 the accu- 
mulator cars on the Barking Road section of the North Metropoli- 
tan Company’s lines ran 80,000 car miles, the maximum possible 
mileage according to the schedule being only one per cent. more. 


The Frankfort Exhibition.—The International Electrical 
Exhibition at Frankfort-on-Main seems by all accounts to be carried 
out with characteristic German thoroughness. The capabilities of 
the electric motor are to be completely demonstrated ; four different 
syste of electric traction are to be seen in operation, and the 
electric transmission of power will be shown on a large scale, 300 
h. p. being transmitte:l electrically to the Exhibition from Lauffen- 
on-Neckar, 100 miles distant. 


Extension of the Telephone Trunk Wire Systems.—The 
National Telephone Company, having almost completed the work of 
running trunk wires, now proposes to persuade the public to make 
more use of them by the introduction into subscribers’ houses for a 
small increased réntal of the best type of long distance apparatus. 
Some figures recently published by the Western Counties and South 
Wales Telephone Company, which has a district by no means favor- 
able to interurban telephonic communication, show a remarkable 
appreciation by the public. In 1888 this company had erected about 
1,400 miles of trunk wire and the public had about 140,000 conversa- 
tions. Last year (1890) its figures were respectively 2,215 and 248,260. 

City and South London Bailway.—As I have already 
cabled you, the traffic returns of the first 14 days’ working of the 
City and South London Railway are, even if due allowance is made 
for the factors of “novelty,” of an encouraging nature. The first 
fortnight showed an average daily load of nearly 17,000 passengers. 
The returns forthe third week show an average of nearly 15,000, 
since only six days must now be reckoned per week, the trains not 
running on Sundays. When the small defects to which I have 
alluded previously, are remedied, and the running of the trains has 
become sufficiently regular to satisfy south Londoners, it seems 
probable that the normal daily traffic will exceed 15,000. 


Postal Telegraph Revenue.—tThe receipts from the Tele- 
graphic Department of the Post Office for the first three quarters of 
the financial year ending 31st of March, 1891, amounte1 to £1,840,000, 
as compared with £1,735,000 for the corresponding period of the 
previous financial year. This is an increase of £105,000 or 6 per cent. 
Since the introduction of six-penny telegrams, the revenue bas 
been constantly increasing at the rate of 5 per cent. every year and 
the profit and loss account of this branch of the Post Office may 
soon be expected to balance. The Post Office as a whole, it is un- 
necessary to say, is highly remunerative, its gross revenue having 
increased during the past 21 years nearly 100 per cent., being at 
the present moment about 10 million sterling peranuum, and as the 
expenditure has increased during this period only 70 pér cent., the 
Post Office is an increasing source of revenue to the country. 


Metropolitan Electric Lighting Statistics.— According to 
some figures recently given by Mr. Hank Bailey, the engineer to 
the Metropolitan Electric Supply Company, the total number of 
electric meters at present fixed in London is 1,573. Of these 546 are 
Shallenberger, 508 Avon, 174 Ferranti-Wright, 136 Ferranti, 90 
Hookham, 71 Lowrie Hall, 34 Aubert, 14 Frager. Schallenberger’s 
meters thus comprise 35 per cent. and Avon meters over 32 per cent. 
of the total number in use. The relative scale of the operations of 
the various Metropolitan companies may also be of'interest. Tak- 
ing the eight-candle power, 32 watt lamp asa unit, the figures for 
the various Metropolitan companies at theend of the year 1890 
were as, follows: Metropolitan Electric Supply, 45,000 Jamps con- 
nected; London Electric Supply, 38,000; Kensington & Knights- 
bridge Company, 25,000; St. James and Pall Mall, 23,000; Chelsea 
Electricity Company, 20,000; House to-House Company, 13,000; Elec- 
tric Supply Corporation, 9,000; Westminster Electric Supply Cor. 
poration, 8,000. The experience of the first year’s working of the 
Metropolitan companies shows, that the ratio of the average maxi- 
mum lamp load tothe maximum possible lamp loadis .5. With 
some companies this figure falls to .4, and with others it rises to .6. 


The Londo. Electric Supply Companies and the Be 
cont Fogs.~As 1 cabled you a week or so ago, the recent persistent 
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fogs tested the resources of the London supply companies very 
severely, and I am glad to say that only one, viz., the Chelsea Elec- 
tric Supply Company, failed under the test. This company, your 
readers may perhaps recollect,employs the battery transformer 
system of distribution. When it was inaugurated some 18 months 
or two years ago, considerable emphasis was laid upon the fact 
that the system was one of “storage,” since it employed storage 
batteries. This point, moreover, was always brought forward as a 
conclusive reply to those who criticised the somewhat complicated 
apparatus employed for the purpose of automatically switching the 
batteries in and out of the lampcircuits andof maintaining a con- 
stant difference of potential at the lamp terminals. However, during 
the recent fogs the demand for current was so great and continuous 
that more current was taken out of the batteries than the company 
could put into them. The result was that the company had to shut 
down in self-defense during the greater part of the day, and leave 
its customers to the tender mercy of a yellow London fog. The 
Chelsea Company, it may be stated, have been experimenting for 
some time past upon a continuous current transformer, and have 
succeeded in evolving a satisfactory machine. It is proposed to use 
these transformers to relieve the batteries, when any sudden 
demand ajises, but unfortunately the fogs surprised the Chelsea 
Company before its plans in this direction were complete. It 
has thus been made evident that the Chelsea Company’s 
system cannot be properly termed a system of “ storage,” since when 
any abnormal demand is made upon it, it is obliged to fall back 
on moving machinery, continuous current transformers to wit, 
as do other companies. A good example of the severe demand 
caused by the fog is shown by some output curves of the St. James 
and Pall Mall station, which supplies current on the three-wire 
system. Ou Monday, Dec. 1, a day of normal character, the maxi- 
mum number of watts sent out at any moment was 396,000, and the 
heavy load of 352,000 lasted only about five hours, from 4 P. M. to 9 
P.M. On Monday, Dec. 22, a foggy day, the load never fell below 
352,000 watts during 11 hours, while the maximum output at any 
moment was 462,000 watts. Apart from the severe strain occasion- 
ally caused by the fogs, the last six weeks must have been very re- 
munerative to the companies, for we have had an unprecedented 
lack of sunshine, London having been without more than momen- 
tary gleams of sunshine for 39 days from Nov. 26. Although this 
does not mean absolute darkness, as when there is a fog, it means 
compayative darkness in central portions of London, and a conse- 
quent demand for artificial light. 





——————_— 


Answers to Correspondents. 


uestions to be answered in this column must be of general elec- 
trical interest, and must be accompanied by real name and address 
as a guarantee of good faith. No notice will betaken of questions 
regarding apparatus unless enough details are given to permit 
a definite answer, and no dynamo or motor designing will be done. 





H. A. Laurent.—You can find the information you desire in 
either Lockwood's ‘Practical Information for Telephonists,’’ or 
Dolbear’s “‘The Telephone.”’ Prescott’s ‘‘Telephony” will also give 
you full information on the subject. 


Frosting Lamp Bulbs.—I shall be obliged if you will inform 
me through your columns of the method of frosting lamp bulbs 
with a coating which can be scratched and which can be washed 
off with alcohol ? SUPERINTENDENT. 

One way of frosting glass is to dip in a saturated solution of alum 
and water and then give the same a protective coating when dry 
with collodion. 


Magneto for 15,000 Ohms.—Can you inform me through 
your paper what size of wire, and the number of turns I must use 
to make a magneto which will ring through 15,000 ohms resist- 
ance ? , = = 

The ordinary telephone magneto-bell, which will ring through a 
resistance of 15,000 ohms or more has generally a resistance of 
about 1,000 ohms, and is usually wound with wire in size varying 
from No. 32 to No. 36, Brown & Sharpe gauge. The resistance of 
No. 32 wire is 860 ohms per pound and of No. 36 wire 5,498 ohms per 
pound, 


Cc. L. S.—(1) There are many firms which make a specialty of 
motor and dynamo castings. Messrs. C. E. Jones & Brother, of 
Cincinnati, O., do work of this kind. The cost of castings for an 8 
to 12 light varies, of course, with the design, but the un- 
assembled casting for such a motor should not be very expensive. 
2) The instructions given for an eight-light dynamo in the 
paper referrei to are well enough to follow. (3) A _ series 
dynamo set to generate currents when run right-handedly (and 
therefore having a _ right-handed lead), will, when supplied 
with a current from an external source, run as a motor, 
but runs left-handedly against its brushes. To set it right 
for motor purposes requires either that the connections 
of the fields or armature be reversed (in either of which cases it 
will run right-handedly), or else the brushes must be reversed and 
given a lead in the other direction (in which case it will run left- 
handedly). A shunt dynamo, set ready to work asa generator, will, 
when supplied with current, run asa motor in the same direction 
as it ran as a generator, for if the current in the armature part is in 
the same direction as before the current in the field will be reversed 
and vice versa. (4) The “clutch”? form of are lamp, wherein a 
smoother rod is held by a tilted washer is used more extensively 
than the ‘“‘rack’’ form. The present Westinghouse alter- 
nating current are lamp is one of the latest lamps 
in which a rack feed is used. (5) When we speak of 10 
lamps to the horse power reference is made to the three-watt 
Jamp, which lamp has the best commercial efficiency. Lamps van 
»> au at a higher theoretical efficiency, say at two watts per 
eandle, giving a very brilliant white light, but with the drawback 
ofa short life, which brings down the commercial efficiency. A 
lamp made so that we can have, say, 20 to the horse power at 16 
c. p.1s one the resistance and section of whose filament is such 
that only a small current or electromotive force is required to raise 
it to that candle power, and such lamps have usually a high theo- 
retical efficiency; but the life must be short. We would refer you 
to Prof. Nichols’ article, ‘‘ The Artificial Light of the Future,”’ in 
THE ELECTRICAL WORLD of Novy. 29, 1890. 


__ News of the Week. _ 
THE TELEGRAPH, 


Richmond, Va.—The Western Union Telegraph Company has 
Jeased for aterm of five years a four-story building for its new 
offices. 


The Postal Telegraph System.—At a recent meeting of 
the House Committee on Post Offices and Post Roads the motion 
tu postpone indefini ely the consideration of the postal telegraph 
bill was defeated by a vote of seven to seven. The matter there- 
fore went over, to come up at a subsequent meeting. 


Extension of Telegraph Lines.—The extension of the police 
and fire alarw telegraph systems in the annexed territory of Chi- 





THE ELECTRICAL WORLD. 


cago will require an expenditure of about $100,000. Professor Bar- 
rett says that last year $55,000 was appropriated for this portion of 
the work, including maintenance of the lines. Much new territory 
has been added since which needs telegraphic connection. 














THE TELEPHONE. 


Marrisburg, Pa.—A bill has been introduced in the Senate 
providing that not.more than $3 per month shall be charged for the 
use of a telephone. 


Portsmouth, N. H.—It is reported that a new telephone com- 
pany is to be organized. Arrangements have been made for 
putting in a trial line. 


Washington, D. C.—A sub-committee of the District Com- 
mittee of the House, and the sub-committee of the Appropriation 
Committee having charge of the District appropriation bill, with 
Mr. 8. M. Bryan, president of the Chesapeake and Potomac Tele- 
phone Company, have been to New York to make an inspection of 
the underground conduit system in operation. 


The Missouri and Kansas Telephone Company has 
recently been urged to establish a telephone service between Kan- 
sas City and St. Louis. The telephone management has come to 
the conclusion that the business of such a line would not be suffi- 
cient to warrant the expense. There will be no regular monthly 
meeting of the Missouri and Kansas Telephone Company’s execu- 
tive committee in January. Its place will be taken by the annual 
meeting of the company. 


Pittsburgh, Pa.,ere many months will enjoy telephone com- 
munication with the metropolis. General Manager Metzgar of the 
Pittsburgh telephoné corporation says that the rates wiil be on the 
basis of the mileage system, the same as in the East, and that whiie 
they will be naturally a little high, the benefit to be derived from 
the service will warrant the charges. After the system has been 
found to work satisfactorily between New York and Pittsburgh, it 
is the intention that Chicago shall be connected with the city of 
iron, coal and natural gas in the same manner. 








THE ELECTRIC LIGHT. 


Williamstown, Pa.--The plant is now running and the lights 
are giving great satisfaction. 





Waukegan, I11.—The electric light company is putting in a 
new boiler and arc dynamos, which will double the capacity of its 
plant. 

Butte, Mon.—The capacity of the electric light plant is being 
increased. A new brick plant building is being built, 65 x 120 feet 
in size. 

Palouse City, Wash., is to enlarge its plant, the demand for 
electric lights having increased steadily since the installation of 
the plant. 


New Work City has 1,357 electric lights at an annual cost of 
$90 each; New Orleans has 1,010 at $130 each; Philadelphia has 800 
at $179 each. 


The Gooch Electric Light Company, of Louisville, Ky., 
has installed a 50-light Thomson-Houston dynamo, and has the 
lights all subscribed for. 


Wilmington, Del.—The Harlan & Hollingsworth Company 
has launched the iron steamboat “ Norfolk,’’ which is to be illum- 
inated by electric light. 

Kelley’s Falls, N. H.—The new electric light station at Kel- 
ley’s Falls, which is to transmit power to Manchester, is progressing 
rapidly, and the equipment will soon be in. 


The DePatuw Sheet Iron Mill, of Meadville, Pa., has 
started its 30-light Thomson-Houston dynamo, and the mill is now 
running night 4nd day. The lights give satisfaction. 


Port Angeles, Wash., a town of only 2,500 inhabitants, is to 
have three electric light plants. Not stopping at this, that enter- 
prising town is to have also an electric street railway. 


Thomson-Houston Sales.—The Louisville oftice of the 
Thomson-Houston Company, of which Thomas H. Feurey is man- 
ager, has sold to the Gas Lignt and Coke Company, of New Albany, 
Ind., a 50 2,000 c. p. arc light plant. 

Louisville, Ky.—The stone foundation for the new Electric 
Light Company’s buifding is nearing completion. Four large 
boilers and a lot of other material for the p'ant have been received. 
The entire plant is to be completed and in operation by Feb. 1. 


Alton, Ill.—The Alton Gas and Electric Light Company will 
put in larger gas mains and will take out the old electric light plant 
and put in a new one, the new capable of furnishing both are and 
incandescent lights. The service will also be extended to Upper 
Alton 


Huntington Search Lamp.—Several exhibitions of the Hunt- 
ington search lamp have been made at Woonsocket, R. I., lately by 
the Woonsocket Electric Light Company. This lamp is largely 
used for signaling on Cunard, Brazilian M ail, and Stonington line 
steamers. 


The McClure Coke Company, which operates a number of 
coal mines 1n the Connellsville coke region, is thinking seriously of 
lighting its north and south slopes at Lemont, Pa., by electricity. 
If this is accomplished, it will be the first soft coal mine lighted 
electrically in Pennsylvania. 


The Kast End Electric Company, of Pittsburgh, is 
about to begin the use of coal, of which fuel it will hereafter con- 
sume about three hundred bushels daily. Up tothe present time 
natural gas has furnished the required heat, but the expense being 
tco great, the company was forced to change to coal. 


Norwalk, Conn.—The new electric light station will be built 
by the Berlin Iron Bridge Company, from its own designs. The 
building will be 69 x 70 feet, and will have a two ton traveling 
crane extending the whole length of th» building. The consiruc- 
tion will be entirely of iron, fire proof, and it is expected to bea 
model station of the kind. 


Pittsburgh City Lights.—Controller Morrow, of Pittsburgh, 
Pa., is in favor of constructing an electric lighting plant for the il- 
lumination of the city’s streets. At present the city has a contract 
with the East End Electric Light Company to furnish the neces- 
sary number of arc lights at a cost of $100 per light per year. The 
total cost to the city is about $120,000 annually. The contract with 
the East End Company will expire in 1892. 

Houghton, Mich.—The electric light station at Houghton is 
about completed, and thé work of wiring inside from the dynamo 
to the switch-board is now going on, and when completed, connec- 
tions will be made with the outside circuit. The completion of this 
building will give the Peninsula Electric Light and Power Company 
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two first-class plants in Houghton County, and will put it in a posi- 
tion to meet the growing demand for more light. 


Aurora, I11.—The L. O. Hill & Co. electric light plant at Au- 
rora has been consolidated with the Aurora Gas Light Company, 
and itis expected the Hinckley Manufacturing Company’s plant 
will soon be added, thus placing the lighting of the city, excepting 
the electric light plant which it owns, under one management. 
Aurora now has 27 miles of gas mains. 


Manchester, N. H., deserves the reputation which she enjoys 
of being one of the best lighted cities, and the mayor very much 
doubts if the people would ever consent to a backward step in this 
direction. The electric lighting service has been extended until 
now there are 252 lights, besides 83 gas lights and 65 oil lamps. The 
present three years’ contract for street lighting by electricity ex- 
pires Dec. 26 of the present year. The total sum expended for street 
lighting the past year exceeded $41,000. 


Washington, D. C.—Secretary Windom has sent to the House 
of Representatives a letter asking that the $87,000 estimated for the 
introduction of electric lights in the United States buildings for the 
fiscal year 1892 be made immediately available. He gives as a rea- 
son for this that public buildings can be wired for electric lighting 
daring the progress of construction with more economy and in a 
manner more in harmony with the interior finish of the buildings 
than is possible after their completion. 


The Steuben Electric Manufacturing Company, of 
Buffalo, N.Y., has recently made the following installations: Plumb 
& Sheldons, Elmira, N. Y., a 300-light incandescent dynamo; A. M. 
Hull, Ithaca, N. Y., a 50-light incandescent dynamo; Jacob Shantz 
& Co., Buffalo, N. Y., a two-light arc dynamo; the Weston Engine 
Company, of Painted Post, N. Y., a 150-light incandescent dynamo; 
the Merrill Fabric Glove Company, Hornellsville, N. Y., a 50-light 
incandescent dynamo; A. B. Williams, Tonawanda, N. Y., a 50- 
light incandescent dynamo. 


Green Bay, Wis. —Application has been made to the common 
council of Green Bay for a franchise to put in and operate an elec- 
tric light, power and heatiny plant in this city. Should the fran- 
chise be granted a Brush system of incandescent lighting will be 
put in atonce. It is the purpose of the company to furnish incan- 
descent lights for stores, etc.; also to supply power for running 
electric motors, etc., and eventually furnishing heat. That the in- 
candescent light is the most desirable system of illuminating at the 
present time there is no doubt, and the promoters of the new enter- 
prise express their entire confidence in the successful establishment 
and maintenance of such a plant in this city. 


Cleveland, 0.—One of the Thomson-Houston Electric Com- 
pany’s search lights, which are used on boats on the Mississippi River, 
is now being exhibited in the company’s office in the Society for Sav- 
ings Building, and is being examined by marine men. The light is 
of 5,000 c. p.. and it is claimed that an object two feet wide and nine 
feet long can be seen with the aid of the light at a distance of four 
miles, if the atmosphere is clear. Business signs on Euclid avenue 
can be read very plainlv from the building when the lightis flashed 
onthem. Mr. W. R. Caulkins, agent of the company at Cleveiand, 
says he hopes to place search lights on several Cleveland vessels 
before spring. The steamer ‘* Progress’’ carried one last szason. 





THE ELECTRIC RAILWAY, 


omaha, Neb.—The project of equipping a new motor line is still 
being discussed. A company, with a capital stock of $2,500,000, is to 
ask for incorporation. 

The Beaver Valley Railway Company, between Béaver 
Falls and New Brighton in Pennsylvania, will change its motive 
power to electricity next spring. 

Pittsburgh Street Cleaning.—It is proposed to operate the 
street cleaners by electric motive power, the current to be taken 
from the street railway trolley wires. 

Bismarck to Hold Stocks.--It is rumored that Prince Bis- 
marck, who is a friend of Henry Villard, isto hold some stock of 
the Trenton (N, J.) Electric Railway Company. 





Baltimore, Md.—The Wenstrom Electric Company has just 
finished installing the power plant and line for the North Avenue 
Electric Railway. The dynamos are run by water power. 


From Boston to Lynn.—It is proposed to run cars between 
Boston and Lynn by electricity, and the company has asked permis- 
sion to increase its capital $500,000 to carry the improvement into 
effect. 


Roanoke, Va.—The Executive Committee of the Rivermont 
Company have contracted with the Edison Company for a double- 
track electric street railway, to cost $65,000, and be completed by 
Feb. 20 next. 


The Lehigh Passenger Railway Company, of Philade!- 
phia, is reported to have changed its motive power from storage 
battery to horse power. It is claimed that while the electric 
motive equipment gave perfect satisfaction as regards speed and 
general efficiency, it was rather too expensive for the railway 
company. 

Chicago, L1}.—The annual report of the Chicago City Railway) 
Company showed that after having kept statistics of current ex. 
penditures over a long period of running, the cost of operating per 
car mile was by cable 9.65 cents and by horse 21.9 cents. As the op- 
erations of this road are upon an extensive scale, and the figures 
given are as low as might be obtained, this must prove of interest 
to electric railway promoters. 


Franchise for Sale.—The board of trustees of the village of 
West Salamanca, N. Y., will sell at public auction at their office on 
the 30th day of January, 1891, at 10 o’clock in the forenoon, the 
right, franchise and privilege to construct, maintain, use and 
operate an electric street surface railway upon and along the fol- 
lowing streets in that village: Broad street, North and South Lit- 
tle Valley streets and West Main street, upon the following terms 
and conditions: First, the same shall be sold to the highest bidder; 
second, the poles to be used shall be red pine, white cedar or 
spruce; third, that the provisions of chapter 282 of the laws of 1884 
and amendments thereto shall be complied with; fourth, that the 
motive power shall be electricity; fifth, that the track of said rai! 
way shall be in such part of said streets as the board of trustees 
may direct and said franchise so sold shall be fora period of 5! 
years. E. A. Kendall is president of the board of trustees. , 


Chester, Pa.—A consolidation of the Chester Street Railwa) 
and Union Railway companies took place recently at a meetin® 
of the stockholders of the Union Railway Company at the office ot 
W. B. Broomall, The new organization will be known as the Union 
Railway Company, and the officers elected were : Pregjtient. 
Richard Peters, Je.; Directors—Col. S. A. Dyer, J. Frank Black- 
Hon. John B. Robinson, R. Wetherill, W. B. Broomall, Richard 
Peters, Jr., and Richard Wetherill. The new company will contr! 
about ten miles of track, and has franchises covering the operation 
of the road by electricity. A track has already been laid on Secona 
street and it is expected to have the electric road in operation in 4 
few months, The introduction of a railroad ordinance into Coun: 
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cils for electric privileges brought about a stubborn controversy. 
The citizens are universally in favor of rapid transit, and it is 
thought the present combination will have an important bearing on 
the future of the city, as the proposed electric road to Media, the 
county seat, depends in a great measure on the successful intro- 
duction of the electric road in Chester. 


The Pleasant Valley Electric Railway Company, of 
Pittsburgh and Allegheny, publishes an annual report which pre- 
sents a gratifying illustration of the spurring effect upon travel 
which has been the outcome of the rapid transit system that any city. 
This company carried during the year 6,612,913 passengers, while 
the greatest number ever transported by the mule system ina 
single year was 3,000,000. The following is the statement in full: 
Earnings—Gross receipts for year, $331,900.80. Expenditures—Pay 
rolls, $141,207.71; motor and car supplies, $13,688.35; fuel and light, 
$8,638 45; engines and boilers, $2,767.69; dynamos. $1,224.27; over- 
head system, $1,713.33; roadway and stables, $12,515.72; general ex- 
penses, taxes, bridge toll, etc., $33,268.12; interest on bonds, $27,000; 
total, $242,512.64. Net earnings, $89,387.16; surplus Jan. 1, 1890, $21,- 
026.79; total, $110,413.36. Paid dividend No. 31, $49,000; surplus Jan. 
1, 1891, $71,413.86. This showed cash receipts daily of $862, irom an 
average of 31 cars, though at times there were as high as 50 cars on 
the line. The business has developed with a rapidity so great that 
the management has now decided to add a number of new cars. 


Thomson-Houston Equipments.—tThe railway depart- 
ment at the Chicago office of the Thomson-Houston Electric Com- 
pany reports the sale of an increased equipment to the Union Depot 
Street Railroad Company. at St. Louis, Mo., consisting of sixteen 
30 h. p. double motor trucks and eight 80 h. p. generators. The 
power station of the Union Depot Railroad Company, at St. Louis, 
is perhaps the largest one in the United States, with the exception 
possibly of that of the West End Street Railway Company at Bos- 
ton, Mass. The Union Depot power stationis equipped with two 
500 h. p., one 300 h. p. and one 150 h. p. Corliss engines, and tweniy- 
six 80 h. p. generators, of the Thomson-Houston manufacture. From 
this station is operated the Union Depot Street Railroad system; 
the Mound City lines, and one or two additional lines will also be 
operated from this same station. Among other sales are the follow- 
ing: A 28-car equipment for the street railway company at Little 
Rock, Ark., and the sale of an extensive electric railway equipment 
to the street railway company at Marquette, Mich , and also small 
increases to several other street railway companies in the West. 


Wilkes-Barre, Pa.—Notice has been given that application 
will be made to the Governor of the Commonwealth of Pennsylva- 
nia for a charter of incorporation for the Wilkes-Barre and Wyo- 
ming Valley Traction Company, under the provisions of the act of 
the General Assembly approved the 22d day of March A. D., 1887, 
entitled “‘An act to provide for the incorporation and regulation of 
the motor power companies for operating passenger railways by 
cable, electrical or other means.” The character and object of the 
proposed corporation is to purchase and hold the capital stock and 
franchise of apy street railway companies now constructed and 
operated, or which may hereafter be chartered and constructed in 
the city of Wilkes-Barre, or in any other city, borough, town or 
township of Luzerne and Lackawanna, and to lease and to operate 
the same. The wording of this notice will give one a correct idea of 
the purposes of the new company. As will be noticed this concern 
is not to have the power to construct railroads, but simply to buy 
and hold the stock of any company that already exists or that may 
hereafter be brought into existence. It is, strictly speaking, a trust 
company. 

Amsterdam, N. Y.—On Saturday, Dec. 20, the Amsterdam and 
Rockton (N. Y.) electric railway opened to the public the Main 
and Division street line, just equipped, which had up to that time 
been operated by horses. The trial trip was a great event in the 
history of Amsterdam, and excited much enthusiasm among the 
citizens. The Market street branch, an entirely new line, was 
opened Jan. 16, and its successful operation, comprising as it does 
some of the steepest grades ever met with in street railway prac- 
tice, is considered another triumph for the electric motor. The up- 
grade on this line is continuous for about two thousand feet, and 
for a short distance is as high as 12 per cent. The equipment has 
been in the hands of Messrs. Woodbridge & Turner, electrical 
engineers, who have made it a model in the way of construction. 
With the completion of the Rockton branch the road will comprise 
about four miles of track, operating five cars, The track is of 48- 
pound Johnson girder and 40-pound T-rail. Edison-Sprague 
motors are used, with the new Eickemeyer winding, mounted on 
Brill trucks, and special track brakes are provided for use on the 
heavy grades. The line work is a sample of neat, strong and dur- 
able construction. ; 


GENERAL APPLICATIONS OF POWER. 


Spokane Falls, Wash.—The Poorman mine has just closed a 
contract with the Edison Company to install a plant to transmit 
400 h. p. 144 miles from a water power to the mine and to furnish 
motors to operate hoists, pumps and other machinery and lighting 
throughout the mine. 








Dawson, Pa.— Messrs. James Cochran and Col. A. J. Hill, both 
wealthy citizens of Dawson, Pa., in the coke regions, are at the 
head of a project to construct an electric railway from Dawson to 
‘the new coke town of Juniata, near Connellsville, several miles 
‘distant. A number of small towns lie along the proposed route. 
‘The capital stock of the company will be $200,000, of which amount 
$50,000 will be subscribed by Messrs. Hill and Cochran. 





EDUCATIONAL NOTES 


DEPARTMENT OF ELECTRICAL ENGINEERING, ‘ 
G@@RNELL UNIVERSITY, ITHACA, N. Y., Jan. 24, 1891, § 

Mr, KE. A. Wilhelm, '90, is in charge of the electric station at 
Willard Asylum, Ovid, N. Y. 

Mr. Wm. JLesscrop, '88, has recently been engaged in the 
establishment of an electric railway at Amsterdam, N. Y. This 
road has some of the heaviest gradients yet attempted, a number 
varying from 400 to 600 feet to the mile. 


The ** Cornell Electrical Association’s®* new officers for 
the present term are as follows: Frank C. Perkins, president; E. 
M. Wood, vice-president, and L. W. Emrick, secretary. At the 
last meeting it was decided to change the name of the organization 
from the “‘ Senior Electrical Association” to the “ Cornell Electrical 
Association,” and to admit members of the junior class, Arrange- 
menis have been made to have representatives of the leading elec- 
trical firms appear before the association and give short talks on 
their various systems. 


The theses subjects of the senior class in the electrical de- 
partment are as follows: J. F. Booraem, “The Brush Transform- 
er”; P. K. Brown, “Electrolysis in Bleaching, etc.”; H. A. Bene- 
dict, “Electrical Distribution of Energy’’; E. H. Brown, ‘ Electric 
Currents in Alloys”; S. G. Barnes, ‘‘ Electricity in Mining”; G. R. 
‘Chamberlain, “ Klectric Motor”; L. P. Clephane, ‘‘ 4 New Phono- 
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graph”; F. B. Carey, “Test of Electric Motor”; H, C. Cushing, 
** Electric Insulating Materials”; R. E. Danforth, *‘ Synchronous 
Motors”; C. L. Etheridge, “ The Brush Transformer”; H. C. Field, 
“* Automobile Torpedoes”; E, Fitts, “* Electrical Resistance of Al- 
loys”; E. E. Fisher, “ Design of Light and Power Station”; H. 
Floy, ‘‘ Alternate Current Motors”; J. L. Hall, “Test of Electric 
Railway Plant’’; S. E. Hitt, “Brush Current Transformer”; 
A. L. Kuehursted, ‘‘Alternating Motor’; L. Levy, “Storage Bat- 
teries for Traction”; F. Land, “Choke Coils’; J. C. McMynn, “‘Al- 
ternate Current Arc Lamp”; W. U. McComb, “Electric vs. Steam 
Power”; L. A. Osborne, “Electric Light and Power Plant”; 8. G. 
Pollard and F.C. Perkins, ‘‘Klectric Train Lighting”; F. Raymond, 
third, ‘‘“Edison-Eickemeyer Motor”; H. B. Smith, ‘Electricity and 
Aerial Navigation”; F, J. Tone, ‘‘Design of Electric Locomotive”; 
C. M. White, “Brush Dynamo”; R. C. Williams, “Design of Elec- 
tric Plant’; E. M. Wood, “Synchronous Motors”; H. M. Willson, 
“Electricity in Mining”; H. M. Wharton, ‘‘Choke Coils.” P. 








LEGAL NOTES. 

Damages, $15,000.—The case of T. J. Thompson, of Milton, 
N. C., vs. The Western Union Tele,raph Company, in which Thomp- 
son sought to recover $10,000 damages for the delay in a telegram, 
has been decided by the Supreme Court in Thompson’s favor, re- 


affirming the decision of the lower court and giving him $15,000 
damages. 


Daft Suit Withdrawn.--The litigation which has been going 
on for some time between Leo Daft and the United Electric Trac- 
tion Company and the Daft Electric Light Company is said to be 
very near a settlement, At the office of the companies it is reported 
that the suit has been withdrawn. 


Nashville (Tenn.), Electric Railway Companies 
Sued.—Two suits, one for $5,000 and one for $7,000 damages, were 
entered in the Circuit Court last week by the Cumberland Telegraph 
and Telephone Company against the United Electric Railway Com- 
pany. The actions are based on alleged damage to complainant’s 
wires by defendant. One suit is against the McGavock und Mt. 
Vernon Horse Car Company, and the other includes the same com- 
pany and also the South Nashville and North Edgefield companies. 
The declarations in the cases have not been filed. 








PERSONALS, 


Mr. R. B. Owens, superintendent of the Portchester (N. Y.) 
Electric Light Company, has begun a course of lectures on elec- 
tricity at the Greenwich Academy at that place. 

Professor E. L. Nichols, of Cornell University, gave an en- 
tertainment on Wednesday evening of last week at his residence in 
Ithaca, to the Kappa Alpha Theta Society, which was much en- 
joyed by the large number present. 

Mr. M. Douglass Van Suren, for some time connected 
with the Chicago office of the Edison General Electric Company, 
has been appointed district engineer for the Canadian district of 
the same company. His headquarters will be at Toronto. 





Mr. Chas. S. Pease, the retiring. general superintendent of 
the Westinghouse Electric and Manufacturing Company, was afew 
days ago the appreciative recipient of a very handsome diamond 
pin, the gift of the office and laboratory force of that company. 


Mr. Elieson, whose work in England in connection with elec- 
tric traction by means of accumulators has attracted so much at- 
tention inthe last two years, has decided to transfer his base of 
operations to this country. He will arrive in a few weeks, and 
will at once take step; to give his traction system a trial among 
what he hopes will prove a more appreciative public. 


Mr. E. A. Street, a telegraph operator, according to a dis- 
patch from Helena, Mont., located a placer claim in Idaho some 
time ago and bought up adjoining ones until he had 160,000 acres. 
He reported his find to ex-Senator Tabor, who sent experts to ex- 
amine, and on their findings he paid Street $100,000 for his property. 
It is now reported that the placer property is worth fully $15,000,000. 


Mr. B. F. Montgomery, the princi,al telegraph operator at 
the White House at Washington, was a newsboy in the trenches at 
Richmond during the siege of that place. After the war. he was 
educated by an aunt, and passed a competitive examination for 
admission to the Signal Service Corps. He was detailed to the 
White House when the first telegraph instrument was put in there 
12 years ago, and has been there ever since. His assistant is Mr. F. 
P. Cox. 





MISCELLANEOUS NOTES. 


The Wenstrom Electric Company bas just completed its 
new factories at Calverton, Baltimore, Md. 

Large Rubber Syndicate.—A scheme is on foot toforma 
syndicate to obtain complete control of the Para rubber market. 

Mr. R. W. Elder, at the monthly meeting of the Technical 
Society of the Pacific Coast, gave an instructive lecture entitled 
** Electrical Accumulators and Their Appliances.”’ 





The Edison Company, at Schenectady, N. Y., will soon 
build an immense addition to its works. It will be in the shape of a 
letter ‘‘L” and will be three stories high. The main portion will be 
324 feet long and the **L”’ part 228 feet long. Work will be begun 
as soon as the weather permits. 


The Deadly Current Again.—‘“At a large temperance meet- 
ing held last Fourth of July, in Savannah, Ga., the orator, a man 
of wide reputation, was speaking of the magnitude and extent of 
the rum power; he told in strong terms the influence it now has, 
and concluded his description with the following words: ‘They (the 
rum power) are now generating a current of electricity which will 
one day rise up and smite you with asword of dynamite.’ That 
does not equal the mixing done by a backwoods politician, who was 
addressing a convention, who said: ‘Mr. President, the apple of 
discord has been sown among Us, and if not speedily nipped in the 
bud, will inevitably explode and engulf us in the pitchy darkness of 
anarchy and confusion, and deluge the country witn fire and 
sword,’”’ 





Industrial and Trade Notes. 


The Pettingell-Andrews Company, of Boston, dealers in 
general electrical supplies, have declared a dividend of five per 
cent. 

The Trenton (N.J.), China Company is making a spe- 
cialty of porcelain used for electrical purposes, warranted not to 
absorb moisture, 

The Electric Construction and Supply Company, of 
New York, has just brought out a new arc lamp for use on incan- 
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descent circuits with the alternating current. A lamp of this kind 
has long been needed, and it will no doubt meet with a ready 
sale, 


Messrs. W. H. Weston & Co., manufacturers of electrical 
specialties, have removed their works from South Penn Square to 
more commodious quarters at 830 Filbert street. 


The American Meter Company publishes a very neat 
leather bound pocket memorandum book, containing among other 
features a complete ‘‘Moonlight System” schedule, 


The Great Western Electric Supply Company is intro- 
ducing a number of new specialties, which will soon be ready for 
the market. This company has the control of a new incandescent 
lamp. 


The National Carbon Company, of Cleveland, O., through 
Mr. C. D. Smith, has sold since Sept. 11 in New York and Brooklyn 
over 11 car loads of carbons, averaging 200,000 carbons to a car 
load. 


The Universal Are Lamp Company of this city has issued 
a handsome pamphlet containing many photo engravings of the 
company’s well-known focusing arc lamps besides a number of 
testimonials. 


Mr. Ned. Fox, of the Phenix Glass Company, will be at the 
Bingham House, Philadelphia, next week, and at the Parker 
House, Boston, the week following with a new line of novelties in 
electrical glassware. 


The Hicks Engine Company, 204 Superior Street, Cleve- 
land, O., is bringing out a new gas engine, designed specially for 
driving electric light machinery. It is the invention of Mr. John 
B. Hicks, of that city. 


Messrs. Jas. Schawel & Company, Ne. 29 John street, New 
York City, importers and melters of platinum, make a specialty of 
incandescent “lamp wire” of all sizes. This company takes platinum 
scrap in exchange for new metal. 


The Tuerk Water Motor Company, of this city, has now 
over 8,000 of its motors in use, with orders constantly increasing. 
These motors are adapted to small power installations, and the 
company has some excellent testimonials from present users. 


Messrs. Stanley & Hall, of 32 Frankfort street, this city, have 
just issued a new illustrated catalogue of electrical house furnish- 
ings and general electrical supplies, containing standard wire 
tables and quoting the very lowest prices consistent with standard 
goods. 


Mr. Chas. G. Willing, of 88 John street, New York, has a 
large demand for his standard pyrometers and steam gauges. He is 
the sole manufacturer of the “Willing’’ boiler scale eradicator, 
which is well known to the trade, and which has been awarded 
several medals. 


The Electrical Supply Company, Chicago, will handle the 
Bain break insulatur, recently described isourcolumn. The sim- 
plicity of the device recommends it strongly, and it will probably 
find a large sale, as there is a place fora strong, simple and inexpen- 
sive sale circuit breaker. It will be very serviceable in electric rail- 
way work for insulating guard wires. 


The Stewart Heater Company has lately installed, through 
its New York office, the following heaters: Orange Electric Light 
Company, Orange, N. J.; Colgate Soap Works; Mott Iron Works; 
Lowell Company, of Lowell, Mass., two heaters, of 1,000 h. p. each; 
Cleveland Horse Railroad, two heaters, 60 inches diameter and 222 
inches high, of 2,000 h. p. each; A. C. McCuen, one 100 h. p. 


Mr. George Cutter, of Chicago, has been filling a number of 
orders for his street-lamp hoods, all of which are fitted with his im- 
proved snap hinge. This allows them to be shipped in pieces and 
to be readily put together without the use of solder or even of a 
screwdriver. They are so shaped as to give an even distribution 
of light, and thoroughly protect the socket from the weather. 


The Edison Manufacturing Company, of Orange, N. J., 
has issued a most complete and handsome catalogue of the Edison- 
Lalande battery cells, which gives a number of curves, showing 
the energy given by this cell in comparison with others and curves 
giving ampére hours, internal resistance, electromotive force, etc., 
etc. The catalogue also contains a number of valuable testimonials 
for the Edison;Lalande cell. 


The Berlin Iron Bridge Company, of East Berlin, Conn., 
has in the last few years met with such an increase of business that 
the stockholders deemed it advisable at the annual meeting last 
week toincrease the capital stock from $125,000 to $300,000. The 
entire increase has already been subscribed for by the present 
stockholders, The additional capitai will be used to improve the 
plant at East Berlin, and the company will immediately put up a 
new building, 80 feet wide by 600 feet long, and expects to have it 
equipped with machinery and in running order by the Ist of July 
next, 


Foreign Okonite Business.—The manufactory of the Inter- 
national Okonite Company, at Newton Heath, Manchester, is 
rapidly nearing completion and the necessary machinery is nearly 
all ready for delivery. When this addition to the existing works 
comes to be fully developed, a noticeable increase in the English 
business is looked for. The company handles Okonite insulated 
wires and cables for aerial, underground and submarine electrical 
purposes, also Candee and Manson wires. These goods will be vig- 
orously pushed abroad, where their popularity is nearly, if not 
quite, as great as in this country. 


The New Process Raw Hide Company, of Syracuse, 
N. Y., has received the following self-explanatory letter from J. 
H. Vander Veer, general manager of the Scranton, Pa., street 
railways: “In reply to your favor of the 6th inst-would say that 
I have experimented with almost everything in the way of mo- 
tor pinions and find nothing that works so satisfactorily as pinions 
of your manufacture. I am so thoroughly satisfied that the raw 
hide pinions of your manufacture are the best kind of pinions on 
the market, that I am equipping all our cars with them and will 
not look at any other kind. The first I tried, those without being 
riveted, ran 15,490 miles, and were to ,all appearance good for 1,000 
miles more. 


The Wenstrom Consolidated Dynamo and Motor 
Company has of late received many inquiries concerning rumors 
that have been circulated to the effect that the Wenstrom Com- 
pany had been absorbed by other electrical concerns. The follow- 
ing letter from Mr. Tunis, the president of the company, will show 
that these reports have had no foundation: “Replying to your 
favor of the 15th inst., in which you state that rumors have come to 
you from various sources that the Wenstrom Company has been 
bought out by other concerns, I beg to say that you may emphati- 
cally deny all such reports. The Wenstrom Company, as you know, 
has just completed one of the finest electrical factories in the 
world, and being possessed of many valuable patents, and having 
demonstrated the superiority of its generators and street car 
motors, is in a position to fill all orders promptly, and believes that 
any combination which couid be suggested would be a hindrance 
rather than an assistance tothem. You may be assured that we 
arein an entirely independent condition, and are propared to de- 
liver goods’promptly.” 
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U 8. PATENTS ISSUED JAN. 20, 1891. 


444,807. Combined Electric Motor and Lamp Socket; 
Ralph H. Beach, of St. Paul, Minn., Assignor by direct and mesne 
ti ments to himself and Warren Carpenter, of same place. 





cation filed Aug. 21, 1890. The combination of an incandes- 

cent lamp socket and an electric motor formed with an extension 

to fit to said socket and provided with working line terminals 

with which the wire terminals of the socket make contact, said 

— and socket being separated from each other. (See illustra- 
on 


441,819. Railway Signal: Natpeniel B. Cregier, of Chicago, 

IL, A or of one-half to Witt C, Cregier, of same place. 
Application filed Oct. 25, 1887. This invention involves a daeeat: 
ing system for railway cars in which a series of closed circuits, 
one fur each car and the engine, including a generator and signal- 
ing device, are adapted to united into a singleclosed circuit, 
whereby a signa! from any carin the circuit will be repeated in 
every other car and the engine in that circuit. 


444.855. Portable Electric Welding Apparatus; Elias 
EK. Ries, of Baltimore, Md. Application filed Aug. 2, 1890. A 
portable welding apparatus for welding and laying continuous 
metallic structures formed of separate parts, sections or lengths, 
the same consisting of a movable frame or platform containing 
the welding-clamps, means for progressively moving the same 
along the structure from joint to joint, a source of electric heat- 
ing-currents for said welding clamps, arranged to move with the 
same, and means for controlling the heating current. 


444,871. Smow-Sweeper 3; Isaac F. Baker, of Lynn, and 
Robert Booth, of Malden, Mass., Assignors to the Thomson- 
Houston Electric Co., of Connecticut. Application filed Jan. 29, 
1890. In a railway snow-clearing apparatnn, the combination, 
with the two rotary brushes or snow-clearing devices, of a motor 
geared to such brushes through devices for rotating the brushes 
at different speeds, and a clutch whereby the motor may be con- 
nected to either brush. 


444,879. Insulator; Charles Elkins, of Saccarappa, Me. Ap- 
plication filed April 22, 1890. The invention consists in a rect- 
angular frame having an insulating anti-friction sleeve or roller 
on each of its sides, and means for connecting said frame to a 


support. 


414,881. Electrical Exercising Machine}; Joseph B. Gar- 
diner, of Nyack, Assignor to the Amer‘can Electric Exercise Ma- 
chine Company, of New York, N. Y. Application filed June 2, 
1890, In combination, a magneto-electric mechanism, connections 
whereby the current generated thereby is transmitted to the per- 
son of an operator, a shaft, a pulley rotating thereon, a pull connec- 
ted to the said pulley, a spring connected to the shaft and pulley, 
connections from the pulley to operate the magneto-ele ctric 
mechanism, and means whereby the shaft may be turned and 
held in adjusted position and the tension of the spring thus 
varied to suit the strength of different individuals. 


444,892. Combined Cut-Out and Lightning Arrester; 
Albert T. Aldrich, of Worcéster. Mass. Application filed June 
20, 1890. Ina protector for telephone and similar lines, a fuse 
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No. 444,807.—CoMBINED 


wire holder and fuse wire, in combination with a transverse insu- 
lated metal pin, passed through the holder and engaging with said 
fuse wire, a metal plate secured to a suitable support and engag- 
ing with said metal pin, and ground wire connected with said 
plate. 

444,893. Trolley for Electric Railways; Harry W. Blades, 
of Detroit, Mich. Application filed Aug. 11, 1890. In an_ over- 
head trolley for electric railways, the combination, with the 
trolley rod pivoted at its base to the supporting plate. of.two coil 
springs having their lower ends rigidly ongngre to the said sup- 
porting plate and their upper ends engaged to the rod above its 
pivoted end. 


444,896. Automatic Electric Igniting Device; Thomas 
W. Lane, of Boston, Assignor to the Electric Gas Lighting Com 
pany, of Maine. Application filed June 13, 1889. In an electric 
gas ighting device, in combination with the gas pillar, having a 

xed and a movable electrode, magnet, armature, paw]-carry ng 
bar, a pawl for tilting the gas cock, and a gas cock, a V-shap 
spring, supported on the pawl-carrying bar and controlling the 
paw! normally in a vertical position. 


444,900. Begulating Apparatus for Electric Motors; 
Merle J. Wightman, of Scranton, Pa., Assignor to the Thomson- 
Houston Electric Company, of Connecticut. Application filed 
Sept. 19, 1890. The combination with two electric motors geared 
to the same mechanism, of a controlling switch having contacts 
connected to the terminals of both motors respectively. and to 
the line terminals, and provided with a field magnet regulator for 
one or both of the motors, whereby the said switch may be used 
to vary the speed of the mechanism by changing the field magnet 
strength and shifting the motors from series to multiple arc. 


444,914. Electric Blank-Heater for Forging Ma- 
chines; George DL. Burton, of Boston, and Edwin E. 
Angell, of Somerville, Mass., Assignors to the Electrical Forgin 
Company, of Maine, Application filed Oct. 7, 1890. In an electric 
blank-heater, the combination of two electrodes adapted for hold- 
ing a blank to be heated, and vertical and horizontal oscillators 
for imparting vertical and horizontal oscillation to said elec- 
trodes. 


444,922. Mounting for Electric Car Motors; Edwin 
Wilbur Rice, Jr., of Lynn, Mass. Application filed Aug. 15, 1889. 
The combination with the supporting frame carrying the journal 
bearings for the armature-shaft of a yoke-piece for the fleid-mag- 
net extended laterally for attachment to said frame. 


444,925. Electric Arc Lamp; Elihu Thomson, of Lynn, 
Mass., Assignor to the Thomson-Houston Electric Comvany, of 
Connecticut. Application filed Noy. 22, 1834. The combination, 
in an electric arc lamp, of a carbon or carbon carrier, a feed-ad- 
justing mechanism engaging therewith and carried upon a suit- 
able movable support, by which said mechanism and the carbon 
are sustained, a main circuit magnet acting on said support with 
a power substantially constant and adjusted with relation to the 
retractive influence, so that the magnet may just lift or cause 
separation of the carbons, a derived circuic magnet having an 
armature subjected to a retractive influence independent of the 
first named magnet, a retractor and a movable support for the 
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tial, so as to produce a gradual heating of the work automatically 
through the gradual increase of resistance of the work due to its 
increasing temperature. . 

444,966. Electric Indicator; Charles Wirt, of Orange, N. J- 


armature of the derived circuit magnet independent of that of 
the main circuit ae om and arra to operate upon the sup- 
port for thecarbon feed mechanism in a direction to lower the 
same only when moved away from its extreme retractive posi- 
tion, the retractive influence for the a.mature of said derived 
circuit magnet being adjusted so that said derived circuit magnet 
may act in opposition to the main circuit magnet only when a 
normal arc is exceeded. 


444,926. Method of Electric Welding;. Elihu Thomson, 


of Lynn, Mass., Assignor to the Thomson Electric Welding 
Company, of Maine. Application filed May 1, 1888. The process 
of electric welding, consisting in applying to the objects a heating 
current of the proper or desired volume and subsequently reduc- 
ing the volume of such current. 


444,927. Method of Electric Welding; Elihu Thomson, 


of Lynn, Mass., Assignor to the Thomson Electric Welding 
Company, of Maine, Application filed May 15, 1888. The method 
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of electric welding consisting in applying at the start a current 
of large volume to the work and gradually diminishing the cur- 
rent from the beginning as the work heats. 


444,928. Method of Electric Welding; Elihu Thomson, 


of Swampscott, Mass., Assignor to the Thomson Electric Welding 
Co., of Maine. Application filed June 14, 1890. The invention 
consists of forming an elongated joint by the electric welding 
process, by feeding the work in the longitudinal direction of the 
joint through suitable pressure devices, the work being properly 
arranged, so that the pressure devices will press the surfaces to 
be welded together, and simultaneously passing an electric cur- 
rent through the work at the point of pressure. (See illustration.) 


444,929. Incandescent Electric Lamp; Elihu Thomson, 


of Swampscott, Mass., Assignor to the Thomson-Houston Electric 
Co., of Connecticut. Aen filed Dec. 27, 1886. The com- 
bination, with an incandescent lamp, of one or more cut-outs 
adapted to be operated by the electric arc, or continuation of the 
electric arc formed within the lamp on breakage of the incandes 
cent conductor, and a second cut-out consisting, essentially, of 
two electrodes connected, respectively, to opposite poles of the 
circuit, and separated by a thin layer of an insulating medium, 
through which the current may take a path by disruptive action 
on interruption of the current flow at other points in the lamp, or 
its cut-out devices. (See illustration.) 


444,930. System of Distributing and Metering Electric 


Energy ; Elihu Thomson, of Swampscott, Mass., Assignor to 
the Thomson-Houston Electric Co., of Connecticut. Application 
filed Sept. 22, 1890. The system of electrical distribution, com- 
prising a constant-current or series circuit adapted to operate 
translating devices in series, a loop of such circuit containing the 
translating devices, and means for keeping a registry of the volt- 
age difference at the terminals of said loop. 


444,931. Electric Meter; Elihu Thomson, of Swampscott, 


Mass., Assignor to the Thomson-Houston Electric Company, of 
Connecticut. Application filed Sept. 22, 1850. The combination, 
with translating devices on a constant current or series circuit, 
of an electric motor, one element of which is traversed by a cur. 
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rent variable according to the difference of potential at the ter- 
minals of a series of translating devices in said circuit, while the 
other element has a subtantially constant excitation and a 
register of the movements of the armature of said motor. 


444.934. Alternating Current Motor; Car! O. Billberg 


and Paul A. N. Winand, of Philadelphia. Application filed June 
10, 1890. An alternating-current motor having an armature in 
the form ofa laminat Faraday disc or cylinder and electro- 
magnets to act thereon, having one or more primary and one or 
more secondary windings, the armature being connected in the 
secondary circuit. 


444,939. Alternating-Current Dynamo; Hermann Lemp 


and Louis M. Schmidt, of Lynn, Mass., Assignors to the Thomson- 
Electric Welding Company, of Maine. Application filed 
Sop. 9, 1890, The combination, in a dynamo-electric ma- 
chine, of armature coils supplying the work-circuit with alternat- 
ing currents, a field-magnet circuit in series with the work-circuit 
and the armature-coils supplying the same, a commutator con- 
nected to the field for locally straightening the currents which 
flow on said work-circuit, and a branch around the work-circuit 
applied as shown, so that the currents sowens therein from the 
arm ture-coils supplying the work will flow through the commu- 
tator and fleld-magnet. ; 


414,946. Method of Electric Welding; Elihu Thomson, 


of Lynn, Mass., Assignor to the Thomson Electric Welding Cem- 
pany, of Maine. Application filed May 15, 1888. The invention 
consists in maintaining at th» holding-clamps, or rather at the 
points at which the electric current enters and leaves the work, 
an approximately or fairly nce or poten- 


mentioned in this record—or of any other 
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Application filed Jan. 6, i890. The combination of a con 
ductor, an armature suspended in proximity thereto, and an in- 
dicator a by such armature, said armature free to move 
only so that each point of its effective surface traverses a path 
equidistant from that of the current at the effective portion of 
the conductor. (See illustration.) 


444,969. Electrode for Secondary Batteries; Forée Bain, 


of Chicago, Il. Application filed Oct. 17, 1890. A second bat- 
tery element comprising an envelope of perforated metal, and 
containing active material and a porous conducting material, 
such as carbon. 


414,977. Electric Arce Lamp; William Henry Elkins, of 


Hornellsville, Assignor of two-thirds to Henry E. Irvine, of New 
York, Application filed July 26, 1890. This invention is the com- 
bination of two lamps with a spring switch composed of two 
blocks and a spring-actuated movable portion, which is controlled 
by a magnet whose coil is part of a shunt circuit. like terminals 
of the lamps being connected with the switch blocks and the 
other terminals of the lamps with the main circuit, the whole so 
—* that the shunt circuit is broken when the first lamp is 
cut out. 


445,008. Insulator; Wiiliam Vogler, of Somerville, Mass. 


Application filed Msy 23, 1890. This invention comprises an insu- 

lator, consisting of an inner body of high insulating capacity and 

= outer body of high refractory nature protecting the inner 
y. 


445,023. Independent Electric Clock; Edouard Lefebre, 


of Montreal, Canada. Application filed Oct. 6, 1890. In an elec- 
tric clock, the combination, with the driving-arbor in gear with 
the usual clockwork mechanism intervening between itand the 
index-arbor, or electromagnets and armatures, the latter extend- 
ed in length and ,ivoted at a point which will place a preponder- 
ance of weight on one side thereof and furnish sufficient surface 
for attraction by such magnets on the other, a battery, and make- 
and-break mechanism operated from said arbor for passing the 
current from such battery alternately through different wagnets 
to elevate the heavier ends of said armatures, and connections 
between these latter and said arbor, whereby upon their being re- 
leased they will drop and rotate such arbor. 


445,051. Electric Motor Truck; Royal P. Faries, of Wichita, 


Kan. Application filed Sept. 23, 1890. he combination, in an 
electric motor truck, with the armature shaft of the electric 
motor and the traveling wheels of the truck, of the friction 
wheels or rolls yieldingly held in contact with the truck wheels 
and flexibly connected with and arranged to be driven by the said 
armature shaft. 


445,073. Clock=-Winding Mechanism; Willard N. Packer 


and V illiam W. Bradley, of Canton, O. Application filed May 5, 
1890. This invention consists in a clock mechanism provided 
with a weight to propel the same, and said weight having means 
connected therewith to raise it at certain fixed intervals, so 
that — clock may run perpetually, and winding by hand is not 
required. 


445,103. Trolley- Wire Clamp or Support; William Vog- 


ler, of Somerville, Mass. Application filed April 8, 1890. A trol- 
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ley-wire support consisting of two members grooved at their 
inner sides to inclose a trolley-wire for more than one-half of its 
circumference, means to clamp said members together, anda 
locking device to retain the ends of the wire. 


445,106. Electric Signal for Railroads; Edgar C. Wiley, 


of Bristol, Tenn., Assignor of two-thirds to James A. Dickey, of 
same place, and Napoleon B. Ainsworth, of McAlester, Ind. Ter. 
Agguisasten filed May 15, 1890. In an electric signal system for 
railways, the combination of the incomplete circuits connected 
with rotary commutators, contact plates, and the rails, the com- 
mutators having arms which are adapted to be depressed by 4 
train or locomotive, and when depressed will partially complete 
the circuits, said circuits being completed by brushes contacting 
with the plates so as to sound an electric alarm mechanism car- 
ried by the locomotive, and medns for automatically elevating 
the arms attached to the commutators, 


445,136. Wultiplex-Are Lamp; William Henry Elkins, of 


Cambridge, Mass., Assignor of two-thirds to Henry E. Irvine, of 
New York. Application filed Oct. 25, 1890. In combination, 4 
switch with two blocks, a shunt magnet controlling the movable 
members of the switch, two lamps, conductors connecting like 
poles of the lamps to one of the main terminals, other conductors 
connecting the other poles of the lamps to the blocks of the switch, 
and a shunt circuit, of which the coil of the controlling magnet 
forms a part, and which contains two electrodes controlled by the 
carbon carrier of one of the lamps. 


445,142. Trolley Wire Support for Electric Railway 
James S. Hughes, of St. Paul, Minn., Assignor to Dana M. Hughes, 
of same place. Application filed April 19, 1890. A support for the 
trolley wires of electric railways, consisting of a tubular arch spat 
ning the roadway, the wires being supported from the m1 le 
portion thereof by insulated connections and the extremities of 
said arch insulated from the ground. 


445,144. Electric Bailway Car; Rudolph M. Hunter, of 
Philadelpbia, Assignor to the Electric Car Company of America, 
of same place. Agohicetion filed Oct. 4, 1886. In an electric rail- 
way, the combination of a car truck, a car body supported thereon 
by springs, an electrometer below the floor and independent ° 
the truck, connecting gearing between the motor shaft and axle 
of the truck and a frame for the gearing and motor shaft sleeve 
on the axle independent of the car body. 


445,146. Electric Switch; Benjamin B. Keyes, of Chelsea, 


Assignor to John S. Potter, of Newton, Mass. Application filed 
Aug. 16, 1899. In a circuit breaker and closer, a commutator 
block made of porcelain or suitable non-conducting material, 54! ; 
block having metal contact plates and intermediate naked pv 
faces, combined with inclines at the junction of said plates 4D 

naked surfaces, a key spindle having a projection working iD 4 
recess in the commutator block, and brushes adapted to bear 
against the surface of the latter. 


— 
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